MEDED. RIJKS GEOL, DIENST, N.S. 25 (2), 9-99 (published 15-7-1974)

Palynology and ostracode distribution in the
Upper Devonian and basal Dinantian of Belgium

and their dependence on sedimentary facies

G. BECKER
Geologisch-Paliontologisches Institut, Frankfurt am Main, FFederal Republic of Germany
M. J. M. BLESS

Rijks Geologische Dienst, Geologisch Bureau, Heerlen, The Netherlands
M. STREEL

Université de Lidge, laboratoire de Paléontologic végélale, Liege, Belgium
J. THOREZ

Université de Lidge, laboratoire de Minéralogie, Liége, Belgium

20 figures, 2 enclosures, 30 plates

CONTENTS page
ABSIGBE = &« « & w w v o n e o ow B ow owm ow e w1
Bhswnl . . . o« - - & & & 8 § % wm w ow wm o o= 0
. Tutreduckion s : s : s s ¥ » v < w o wu w w® @ 10
2. Acknowledgements . e . § E @ w o ow AN
3. Ostracodes (G. BECKER & M J \I BLESS) T 0
3.1 Species-lists . . . . . .. ..o 11
311. Semzeille . . . . .« .« & o« & o« o« o+ .o U
312, Hony . . . . .« .« . . a e e e e 11
515 TPoplsewr . . . & 5 & s 5 § ® o+ <« & s % 18
314. ComblaindaTour . . . . .+« . « +« =« « « . . 13
315 BOVerfE . « s « o« 0« 2 s & 5 & 5 o« « = b
3.1.6. Bon-Mariage . . . . . . . . . . ... 15
3.1.7. Rivage Gare . . . . . . . ... 15
318 Chanxhe . +« « « « & « « x o+ « « 4 3 s« 1
3.1.9. Flagotier . . . . . . . . . ... 16
3.1.10, Montfort IV. . . . . . . ..o 17
3.1.11. Evieux e s w3 s s s % % » s« s a2 u- 1T
3.1.12. Spontin . . . . . . . .4 e e s w e 18
3.1.13. Soignies . . . . . ..o e e 18
32, Systematics . . . . . ... e 18
4. Palynology (M. STREEL) . . . I
4.1. Biostratigraphy on spores . . . . . . . . . . 21
4.1.1. Stratigraphic spore range chart q @ o2
4.1.2, Lateral distribution of spores and dcnltaichd A |
4.2. Systematics . .
5. Paleofacies (M. J. M. BLESS \I STREEL &J 1H0m:z) i ou 27
5.1 Sedunentologcal and palecenvironmental review of the “'Psamnnlec;
du Condroz” (J. THOREZ) . . . . . . . . . . . 21
5.1.1, L1!11010gy ; . . o om ow ow ow w24
5.1.2. Briel review of ‘the aedlmcntaly envuonmenl T 1
5.1.3. Lithostratigraphy . T |

5.2. Lateral distribution of oshacodes (M. J. M. Briss & J. THOrEZ) . 35
5.3. Conclusions (M. J. M. BLess, M. STREEL & J. Tuorez) . . . 36
6. References . . . + « & & o« e e e aae.oowoow W




ABSTRACT

Bringing together information from sources as dilferent as palynology, ostracodology and sedimentology in order to achieve
a common palececological model for Upper Devonian and basal Dinantian strata in Belgium is the main purpose of the present
paper. The usefulness of semiquantitative palynological data for biostratigraphical purposes in a relatively small avea is
confirmed. The average size of the spore as well the ostracode assemblages has been largely controlled by the energy-level of
the sedimentary environment. Five acritarch assemblages (a, b, b, ¢ and ¢}, based on different relative frequences of the same
species, characterize intertidal to alluvio-lagoonal environments, Four ostracode assemblages (I, IL, III and IV), based on dif-
ferent species and genera, charactlerize subtidal to supratidal environments,

RESUME

Un essai est tenté de réunir des informations provenant de sources aussi différents que la palynologie, Fostracodologie et la
sédimentologie pour mieux asseoir ung moddle paléodeologique en commun pour le Dévonien supérieur et la base du Dinantien
en Belgique. L'utilité de doundes palynologiques semi-quantitatives pour un but biostraligraphique dans les limites d'nne aire
relativement restreinie est confirmée. Cing assemblages dlacritarches (a, b, b’, ¢ et d) fondés sur des différences relatives dans
les fréquences des mémes espéces caractérisent des environfients intertidaux & alluvio-lagunaires. Quatre assemblages d’ostracodes
{1, 1, I en IV) fondés sur des espéces différentes caraciérisent des envirdiiments subtidaux & supratidaux. La taille moyenne
des assemblages de spores comme des assemblages d’ostr&codcs a été principalement affectée par les niveaux d’énergie de l'en-

virontent sédimentaire,

1. INTRODUCTION

The main purpose of this paper is to show how far
different disciplines of paleontology and sedimentology
may complement each other in achieving a general
understanding of the detailed history of a relatively
small area, We have selected the Upper Famennian of
the Qurthe valley as a test case because of the large
amount of available data on micropaleontology and
sedimentology. Moreover, several of the type and
reference sections for the Upper Famennian are located
in the Ourthe valley,

Once having constructed the paleoecological model
for the Upper Famennian in this area, we may iry to
apply the same model on sediments and fossils of about
the same age in adjacent aveas.

We have accepted the biostratigraphic framework
proposed by BOUCKAERT, STREEL & Tuorez (1968}
as a datum, In addition, THOREZ (1969) has correlated
the major sedimentary vhythms and different marker
beds such as red beds with the biostratigraphic zones.
The micropaleontological information in this paper
covers an interval from Middle Frasnian to Middle
Tournaisian with emphasis on the Upper Fameunian
data of the Ourthe valley, where a detailed sediment-
ological investigation has been carried outl,
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3. OSTRACODES

(G. BeckER & M. J. M. BLEss)

The Upper Devonian and Lower Dinantian cale-
areous scdiments of the Dinant and Namur Basins in
Belgium have proven to contain an as yet only poorly
known ostracede fauna consisting of several hundreds
of species. In hardly four years, more than 200 species
have been recovered by us (BECKER 1971; BECKER &
BLEss 1971, 1974, this paper}. Many of these are still
undescribed because of unsufficient material. It is
expected that {urther invesligations will yield an even
larger number of species.

Therefore, it appears premalure to give defailed
descriptions as long as the first sampling of different
locations has not been {inished. Following the practice
of our 1974-paper, we present species-lists for each
location and have tried to figure as many specimens
as possible to show variation within each species.
Morecover, we continue to use open nomenclature for
most species. An exceplion has been made for the
genera “Bernix” and Beyrichiopsis, which are of some
interest for long-distance correlations, Formal descrip-
tion of the other species will be presented in a future
ntonograph.
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F1c. 1 — Location of Upper Devonian and Dinantian sections from where ostracodes
have been described within the last five years

Fig. 1 shows the sample locations of some recent
papers on Upper Devonian and Dinantian ostracodes
in Belgium and adjacent areas of France, The Nether-
lands and Germany.

The ostracodes from the scctions of Senzeille, Hony
and Poulseur have been stored with the paleontological
collections of the “Forschungs-Institut Senckenberg”
(Frankfurt am Main) (specimens indicated with the
symbols SMFXe...) and of the Geological-Paleonto-
logical Institute of the University of Frankfurt am
Main. The ostracodes of all other sections have been
deposited with the paleontological collections of the
Geological Bureau of the Netherlands Geological
Survey at Heerlen,

3.1. SPECIES-LISTS

3.1.1. SENZEILLE - Section ahout 500 m South of railway
station of Senzeille along railroad Senzeille-Mariem-
bourg; Fr2i (?transition 1o I'x3)

SE#1 Hollinella (Keslingella) sp. indet.

Rummerowia sp. 113

Punctomosea weyanti BECKER 1971

Bairdiocypris sp. indet.

Microcheilinella sp. A BECKER 1971

Bairdia (Bairdia) sp. 116

Bairdia (Bairdia) fobosi Ecorov 1933
sensu LETHIERS 1970

Orthocypris sp. indet.

Richterina {Richtering) striatula
ReixH., RicuTER 1848
oslracode g. et sp, indet,

3.1.2. HONY — Railroad section {fig. 2); Fr2i-Fal

HO30 Hollinella (Keslingella} sp. 109
Moorites sp. 130
Uchtovie materni BECKER 1971
Polyzygia neodevenica {MATERN 1920}
Punctomoseq weyanti BECKER 1971
vstracode sp., of. Bairdia {(Bairdin ?) aff. kelleri

Ecorov in PoLENOVA 1953

Cryptophyllus cf. sp. 17 BECKER & Brrss 1974
ostracode g. et sp, indet.

HO31 beyrichincean ostracode sp. 101
beyrichizcean ? ostracode sp, 102
Adelphobelbina of. europnes BECKER & BLESS 1971
Hollinelle vel Adelpheboelbina sp. 105
Paraholbinella vomis BECKER & BLess 1971
Moorites sp. 130
Amphissites cf. parvulus {PAECKELMANN 1913)
Polytylites sp. 107
Uchtovia materni BECKER 1971
Hypotetragona tremule BECKER 1971
Polyzygia needevonica (MATERN 1929}
Punctomosea weyanti BECKER 1971
ostracode sp., cf. Bairdie (Bairdia ?) aff. kelleri

Ecorov in PorEnova 1953

Cryptophyilus ¢f, sp. 18 BECKER & BLESS 1974
nstracede g. et sp. indet.

HO32 Cryptophylius sp. indet.

HO39 beyrichiacean ostracode sp. 100

beyrichiacean ostracode sp. 103
Cryptophylins sp. indet.
ostracode g. et sp. indet.
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HO40 heyrichiacean ostracode sp. 100

heyrichiacean ostracode sp. 103

Ochescapha ? sp. 110

Glezeria belgica (MATERN 1929)
Hypotetragona ? sp. indet,

Bythocyproidea sp. indet.

“Cytherefling” sp. 131

Cryptophylius cf. sp. 17 BECKER & BLess 1974
ostracode g. et sp. indet,

HO41 beyrichiacean ostracede cf. sp. 100

Knoxiella sp. 108

Kunoxiella 7 sp. 132

quasillitid ostracode sp. 112

“Cytherellina” sp, 131

Cryptophyflus cf. sp. 17 BECKER & BLEss 1974
Cryptophylius cf. sp. 18 BECKER & BLEss 1974

ostracode g. el sp. indet.

1042 quasillitid ostracode sp. 1127
Cryptophyllus sp. 18 BECKER & BLress 1074

ostracode g. et sp. indet,

HO44 quasillitid ostracode sp. 112

vstracode g. et sp. indet,

HO45 beyrichiacean ostracode sp. 104
Ochescapha ? beckeri GROOS 1969
Knoxiella 7 sp. indet.

quasillitid ostracode sp. 112
pedocepid ostracede sp. 106

ostracode g, et sp, indet.

HO47
HO48

ostracode g, et sp. indel.

heyrichiacean ostracode sp. 104
heyrichiacean ? ostracode sp. indet.
Moorites sp. 130

quasillitid ostracede sp. 112
{Cryptophyllus sp. indet.

3.1.3. POULSEUR — Road section (fig. 4); FaZaw

MP13 beyrichiazeean ostracode sp. 104

beyrichiacean ? ostracade sp. 102
{specimen lost d. prep.)

Knoxiella sp, 114

Punctomosea sp. 115

ostracode g. et sp. indet.

MP14 heyrichiacean ostracode sp, 104
palaeocopid ostracede sp. indet.
Punctomosea sp. 115

ostracode g. et sp. indel.

MP16 Punctomosea sp. 115

MP19 beyrichiacean ? ostracode sp. indet,
Bairdiocypris aff. rudolphi (KumnEeROW 1939}
Microcheilinella sp. 117
Bairdia (Bafrdie) sp. 116
Bairdia (Rectobairdia} cf. paffrathensis

KuMMEROW 1953
Bairdiaeypris ? cl. quarziana
{EcoRov in PoLENOVA 1953)
Bairdiacypris irregularis (POLENOVA 1953)
Acratia aff, supina POLENOVA 1953
Acraiia cf. evlanensis Ecorov in POLENOVA 1953
ostracode sp., cf. Bairdia {Bairdia ?) aff. kelleri
Ecorov in PoLENOvA 1953
ostracode g et sp. indet.

MP20 Bairdiocypris aff. rudolphi (KUMMEROW 1939}
Bairdiocypris ef. sp. 32 BECKER & BrEss 1974
Bairdiocypris sp. indet,

Bairdia (Bairdia} sp. 116
Bairdia (Rectobairdia) aff. povorinensis
SamoiLova 1970
Cryptophyllus of. materni
(BassLrr & KELLETT 1934)
ostracode g. et sp. indet.
MP21 Rairdia {Beairdia) sp. 116

Acratia aff. supina PoLENOVA 1953
ostracode g. et sp. indel.

3.1.4. COMBLAIN-LA-TOUR (fig. 5); FaZa-c
CT4 Cryptophyllus indet,

Knoxiella indet,

Indivisia aff. variolata ZANINA 1960
Cavellina sp. 34 BECKER & BLEss 1974
Podocopid ? ostracode indet,

Cavellina sp. 34 BECKER & BLEss 1974
Cavelling aff, coele {RoME 1974)
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Fic. 4 — Part of basal Upper Famennian in road section near
Poulseur, Lithology by J. THOREZ
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COMBLAIN-LA-TOUR

Ostracodes
Conodonts
Ostracodes
Cenodonts
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Spores
Facies
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or age

Zonation
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c C
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{Fazen)

9m
Hyy

s62/6

Om Vis
[Fazen)

Fi6. 5 — Part of Upper Famennian in abandoned quarry at

Comblain-ke-Tour. Litholegy by 1. TrOREZ

VUi 5559

(Fazex)

CT7? Cryptophylius indet, Ry
CTHd Cryptophyllus indet,
Uchtovia sp. 86 (BECKER & Bress 1974)
Cavellina aff. coeln (ROME 1974)
Cavellinag sp. 37 BECKER & BLEss 1974

CT6 Cryptophylius sp. 18 BECKER & BLEss 1974
Shemonaella sp. 65 BECKER & Bress 1974
Beyrichiopsis glyptopleurcides GREEN 1963
Knoxiella sp, 49 BECKER & BLEss 1974
Knoxiella sp. 51 BECKER & BLESs 1974
Cavellina aff. coele (Roag 1974)

S49

VUi
(Faz2ca)

3.1.5. BEVERIRE (quarry on lelt bank of Ourthe Seuth of
Comblainau-FPont} {fig. 6); FaZe

CPgl8 Knoxiella indet.
Sulcella sp. 43 BrECKER & BLrss 1974
Cavellina aff, coela {ROME 1974}
Ostracode indet,

CPg22 Cryptophyllus sp, 16 BECKER & Bress 1974
Cryptophyllus sp. 18 Brcker & BLEss 1974
Shemonaella sp. 65 BECKER & BLEss 1974
Kloedenelliting alveolata TsCHIGOVA 1960

Knoxiella sp. 49 BECKER & BLESs 1974 .
Knoxiella sp. 50 BECKER & BiEss 1974 Fic. 6 — Upper Famennian in quarry of Beverire, immediately
Knoxiella sp. 51 BECKER & Bress 1974 Seouth of Comblain-an-IPont at left hank of river Ourthe,

Cavellina aff. coela {RoME 1974) Lithology by J. THOREZ
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river Ourthe. Lithology hy J. THOREZ

3.16. BON-MARIAGE {quarry on right bank of river Qurthe
South of Comblain-au-Pomt) (fig. 7); Fa2b-c

CPd24 Uchiovia sp. 86 (BECKER & BLEss 1974)

Cavelltna sp. 34 BECKER & BLEss 1974

CPd25 Cavelling sp. 34 BEcKER & BLESS 1974

CPd30 Cryptaphyllus indet.
Shemonaelle 7 sp. 66 BECKER & BLEss 1974
Shivaelle 7 sp. n. 72 BECKER & DLEss 1974
Beyrichiacean ? ostracode sp. 69

{BECKER & Biess 1974)
Indivisia alf. variolata ZANINA 1960
Beyrichiopsis sp, 46 (BECKER & BLEss 1974)
Evlanella aff, incognite Ecorov in POLENOVA 1953
Cavelling sp. 31 BECKER & Bress 1974
Cavellina aff. coela (RoMr 1974)
Cavelling sp. 37 BECKER & BLESS 1974
Podocopid ostracode indet.

CPd31 Cryplophyllus sp. 16 BECKER & BLESS 1974
Knoxiella indet,

Sulcella sp. 43 BECKER & BLEss 1974
Cuvellina sp. 34 BECKER & BLEss 1974

Cavellina aff. coela {ROME 1974}

CPd33 Cavellina aff. coela {RoMe 1974)

3.1.7. RIVAGE-GARE — Railroad section (fig. 8); Fa2cf

RG13 Cryprophyllus indet.

Shemonaella sp. 65 BECKER & BrEss 1974

Beyrichiopsis glyptoplenroides GREEN 1963
Knoxiella sp. 49 BECKER & BLESS 1974
Knoxiella sp. 51 BECKER & Brrss 1974
Cavelling aff. coela (RoME 1974)

3.1.8. CHANXHE — Approach to guarry of Richepré (fig. 9
and enclosure 1}; Fa2eB-Tnlby

CIT5 Cryplophyllus sp. 17 BECKER & BLess 1974
Cryptophyllus sp. 18 BECKER & Bress 1974
Knoyiella indel.

Sulcella sp. 44 BECKER & BLEss 1974
Cavellina aff. coela {RodEe 1974}

CHeo Cryptephyllus sp. 17 BECKER & Birss 1974
Cryptophyflus sp. 18 BECKER & BLEss 1974
Shemanaella ? sp. 66 BECKER & BLEss 1974
Ochescapha rara {TscHicovs 1958) {= species 67

BECKER & Brrss 1974}
Beyrichkiopsis sp. 47 {BECKER & BLEss 1974)
Knoxiella sp. 51 BECKER & Bress 1974
Sulcella sp. 44 BECKER & BLEss 1974

CHS8 Cryprophylius sp, 17 BECKER & BLEss 1974
Sulcella sp. 44 BECKER & BLESS 1974

CH11 Crypiophyitus sp. 16 BECKER & BrLess 1974
Cryptophylius sp. 18 BECKER & Bress 1974
Shemonaella sp. 65 BECKER & BLEss 1974
Bouchekius cf. rotundus ROZIHDESTVENSKAJA 1072
Beyrichiopsis glyptopleuroides GREEN 1963
Knoxfelle sp. 50 BECKER & Brrss 1974
Knoxiella sp. 51 BECKER & BrEss 1974

CH1z2 Cryptophyllus sp. 17 BECKER & Bress 1974
Cryptophyllus sp. 18 BECKER & Briss 1974
Shemonaella sp. 65 BECKER & BLEss 1974
Shemonaella ? sp. 66 BECKER & BLEss 1974
Knoxiella indet.

Cavellina aff. coela (RomEe 1974)
g £
q £
E 2 3
Zonatlon 8 s & e
or age
PLs 5116
{Tnia) Ci5
Quas.kob
9m
Om
PLi S
Quas.c cot
Li S96
{Fa 2d)
VUs 594
fFazcn) RG13 C83 ¢
Fic. 8 — Part of Upper Famennian in railread section at

Rivage-Gare. Lithology by J. THOREZ

15




Zonation
or age

lfaf%?a |

Py

?!-!; izdl
{Fa 2?0}

VUs
{Fazen)

i6

CHANXHE

Ostracodes
Foraminifers

CH21 C148

CH19 Ci28

CHi6 Ct14

CHi4 C9o7

CHIZ €93

CHi2 (82
CHi1 C80

CHOS C54

Spores
Facles

subtidal

5131
subtidal

SN6

subtidal

subtidal

596

595 .
Cor Hm

C'orH
C'or H%

C'or Hm

3

9m

CH13 Cryptophyilus sp. 18 BECKER & BLEss 1974
Shemonaella 7 sp, 66 BECKER & BLEss 1974
Beyrichiopsis glyptopleuroides GREEN 1963
Knoxiella sp. 49 BECKER & BLEsS 1974
Knaxiella sp. 51 BECKER & BLESS 1974
Knoxiella ? sp. 19 BECKER & Brrss 1974
Cavellina aff. coela (RoME 1974)

CH14 Shemonaella 7 sp. cf. 66 BECKER & Bress 1974

CH1ls Shemonaella ? sp. 66 BECKER & Bress 1974
Ochescapha rara (TscHIGOVA 1958) (= species 67
BECKER & BLEss 1974)
Bairdia sp. 26 BECKER & Bress 1974

CH19 Beyrichiacean ? ostracode sp. 133 ({ormetly con-
sidered by BECKER & BLEss 1974 to helong to
Shemeonaella sp. of. 65, pl. 26, {ig. 1, 2)
Bairdia indet.

CH21 Palacecopid estracode indet.

CHI12 Bairdia sp. cf. 91 BECKER & BrEss 1974
Bairdia sp. ef. 1277
Bairdia indet,
Bairdiacypris aff. robusta KuMMEROW 1939
Bairdiocypris afl, rudelphi (KUMMEROW 1939)

CHI1l0 “Bernix” venwlose KUMMEROW 1939
Shemonaella ? sp. cf. 66 BECKER & DBLESs 1974
Shishaella aff. porrecita {ZANINA 1956)

sensu BECKER & BLESs 1974
Aparchites sp. 126
Microcheilinella sp. cf. 38 BECKER & BrLEss 1974
Bairdia (Bairdia) sp. 26 BECKER & BLEss 1974
Bairdia sp. 91 BECKER & BLEss 1974
Bairdia (Orthobairdia ?) cof, granireticulata

HarLToN 1929 sense Busamina 1970

= species 27 BECKER & BLEss 1974)

Acratia aff. rostrata ZANINA 1956

sensu BECKER & BLEss 1974
Acutiangnlata cf. acutiangulata (POZNER in

TscHicovA 1960) sensn BUsHMINA 1968
Bairdiacypris aff. robusta KUMMEROW 1939
Bairdiocypris atf. rudolphi (KusmimEerow 1939)

CHIn “Bernix" venulesa Kumnienow 1939
Shemonaella 7 sp. 66 BECKER & BLEss 1974
Kummerowia aff. praetexte (KumMeRrow 1939)
Palaeocopid 7 ostracede indet.

Bairdia (Bairdie} aif. confragese SAMOILOVA &
SanrNova 1960
Bairdia (Bairdia) sp. 26 BECKER & BLEss 1974
Bairdia sp, 91 BECKER & BLrEss 1974
Bairdia (Orthebairdia ?) ef. granireticulata
HArLTON 1929 sensu Busmmina 1970
{= species 27 BECKER & BLrEss 1974)
Bairdia (Rectobairdia) sp. n. 127
Acratia aff. rostrate ZANINA 1956
senst BECKER & BLEss 1974
Beairdigeypris aff, robusta KusimMErOW 1939
Bairdiecypris aif, rudolphi (KuMMEROW 1939)
Microcheilinella sp. cf. 38 BEcKER & Bigss 1974

3.1.9. FLAGOTIER — Read section at entrance of village;
Fa2eB-7Fa2d (samples placed in ascending stratigraphie
order)

142 Shemonaelle sp. of. 65 BECKER & BLEss 1974
Rouchelidus cf., rotundus ROZHDESTVENSKAJA 1972
Beyrichiopsis glyptopleuroides GREEN 1963

Fic, 9 -— Upper Famennian and basal Tournaisian in scetion
along approach to quarry of Richopré near Chanxhe at right
bank of river Ourthe. Lithology by J. THOREZ




Knexiella sp. 49 BECKER & BLEss 1974

Sulcella sp. 44 BECKER & BLEss 1974

Uchtovia sp. 86 (BECKER & BLzss 1974}

Cavellina aff. coela (RoME 1974)

Bairdia (Cryptobairdia) sp. 128 aff, singularis EV3
KROMMELBEIN 1934

FL40 Cryptophyllus sp. 18 BECKER & BLEss 1974
Knoxiella sp. 49 BeEcker & Bress 1974
Knoxiella ? sp. cl. 79 BECKER & BLEss 1974

FL39 Amphissites indet.
Rairdiid ? ostracoede indet.

Samples FL42 and FLAO are separated by a so-called EVi
“banc reuge” {red band), which may be correlated
with similar red bands in the Chanxhe-section in
between samples 531 and C54, This indicates a
Fa2cfB-age. Sample FL39 is probably of Fa2d-age.

3.1.10. MONTFORT IV — Abandoned quarry; Fa2cB
(samples are placed in ascending stratigraphic order)

MO35 Cavellina cf. coela (RoME 1974)

MO38 Cryptophyllus sp. 16 BECKER & BLESS 1974
Cryptophylius sp. 17 BECKER & BLESs 1974
? Bouchekius cf. rotundus ROZHDESTVENSKAJA 1972
Cavelling alf. coela (RoMg 1974)

3.1.11. EVIEUX — Lower part of seclion (samples EV3l-
EV30) in abandoned quarry “Carridre de la grotte”,
upper parl along railread (fig, 10}

EV3l Cryptophyllus sp. 17 BECKER & BLEss 1974
Cryptophyllus sp, 18 BECKER & BrLEss 1974
Shemonaella ? sp. 66 BECKER & BLEss 1974
Beyrichiopsis glyptopleuroides GREEN 1963
Knoxiella sp. 49 BECKER & BLEss 1974
Knoxiella sp, 50 BECKER & BLEss 1974
Knoxiella cf. sp. 51 BECKER & BLESs 1974
Cavelling aif. coela (RoME 1974)

EV32 Cryptophyllus sp. 16 BECKER & BLESs 1974
Crystophyllus sp. 17 BECKER & Bress 1974

EV33 Cryptophyllus sp. 17 BECKER & BrEss 1974
Cryptophyllus sp. 18 BECKER & BLESS 1974
Shemonaella ? sp. 66 BECKER & BLESS 1974
Dorsoobliquella sp. n, 64 BECKER & BLESs 1974
Beyrichiopsis glyptoplenroides GREEN 1963
Beyrichiopsis sp. 47 (BECKER & BLEss 1974)
Knoxiella sp. 49 BECKER & BiEss 1974
Knoxtella cf. sp. 50 BECKER & Bress 1974
Sulcella sp. 44 BECKER & BLEss 1974
Monoceratina sp. 118
Cavellina afl. coela (RoME 1974)

EV28 Cryptephyllus sp, 17 BECKER & BLEsSs 1974
Knoxiella sp. indet.
Sulcelia sp. 44 BECKER & BLEss 1974
Cavellina aif. coela {ROME 1974)

EV29 Cryptophytlus sp. 16 BECKER & BLESS 1974
Cryptophyllus sp. 17 BECKER & BLESs 1974
Cryptophyllus sp. 18 BECKER & BLESS 1974
Shemonaella 7 sp. 66 BECKER & BLEss 1974
Beyrichiopsis glyptopleuroides GREEN 1963
Beyrichiopsis sp. 47 {BECKER & BLEss 1974)
Knoxielle sp. 49 BECKER & BLEss 1974
Knoxiella sp. 50 BECKER & BrEss 1974

EV30 Cryptophyllus sp. 17 BECKER & BLESS 1974
Cryptophyllus sp. 18 BECKER & Biess 1974

Knoxiella sp. 49 BECKER & BLEss 1974
Sulcelle sp. 44 BECKER & BLESs 1974
Monocerating sp. 118

Cavelling afl. coela (ROME 1974)

Cryptophyllus sp. 17 BECKER & BiEss 1974
Beyrichiacean ? ostracode sp. 69

(BECKER & BLESs 1974)
Beyrichiacean ? ostracode sp. 70

{BECKER & BLESS 1974)
Dorsoobliquella sp. n, 64 BECKER & BLESS 1974
Knoxiella sp. 49 BECKER & BLrss 1974
Cavellina aff. coele (RoME 1974)

Cryptophylius sp. 17 BECKER & BLEss 1974
Sulcella sp. 44 BECKER & BLEss 1974
Cavelling aff, coela (RoME 1974)

Ostracodes
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Shemonaella 7 sp. 66 BECKER & BLESS 1974 ¥rc. 10 — Upper Famennian in abandoned quarry “Carridre
Beyrichiopsis glyptoplewroides GREEN 1963 de la Grotie” {lower part of section} and in railroad section
Beyrichiopsis sp. 47 (BECKER & BLESS 1974) (upper part of section) at Evieux. Lithology by J. THOREZ
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3.1.12. SPONTIN — Section along parking at entrance of
mineral water factory “Sources de Spontin”
(Enclosure I}

SN1 Hollinella (Kesiingella) sp. 53

BECKER & BLess 1974
Shishaella aff. porrecta (ZANINA 1956}
sensu BECKER & BLEss 1974

Uchtovia sp. 86 (BECKER & BLEss 1974)

Knoxiellg sp. 125

Palacocopid ? ostracode sp. 124

Palacocopid 7 ostracode indet.

Acutignglata of. acutiongulata (POZNER in

TsCHIGOVA 1960) sensu BUSHMINA 1968

Bairdiid ostracode sp, 121

Bairdia (Bairdia) sp. 119

Bairdia (Bairdia) sp. 122

Buairdia (Bairdia) sp. 123

Bairdia (Rectobairdia) sp. 120

Bairdiocypris aif. rudelphi (KuMMEROW 1939)

Podocopid osiracode indet.

3.1.13. SOIGNIES — ({section 455 along the Senne of CoNirL,
1959, further referred to as Cd55/...; samples placed
in escending stratigraphic order)

C455/13  Shemonaella 7 ¢f. sp. 66 BECKER & Bress 1974
Knoxiella ¢l. rugulosa (Kusmmerow 1939)
Knoxiella indet,
Hypotetragona of. cratigera {(JONES & KIRKBY 1886)
Cavellina coela {ROME 1974)
Micrecheilinella inversa RoME 1971

C455/15  Shemonaella 7 cl. sp. 66 BECKER & BLEss 1974
Pseudobythocypris planoventralis RoME 1971
C455/18  Pseudobythocypris planoventralis RoMEe 1971

Cavellina coela (ROME 1974)

C455/19B Shemonaella ? sp. 66 BECKER & BLEss 1974
Pseudobythacypris planoveniralis ROME 1971

C455/21  Shemonaella 7 cf. sp. 66 BECKER & BLESS 1974
Pseudobythocypris planoveniralis ROME 197}

C455/29  Psendobythocypris planoventralis Romge 1971

C455/34  Shemonaella T cf. sp. 66 BECKER & BLESs 1974

Knoxiella cf. complanata (KurMEROW 1939)
Knoxiella of. rugwlosa (KUupMEROW 1939}
Knoxiella indet.

Pseudobythocypris planoventralis RoME 1971
Microcheilinella fnversa RoME 1971

3.2, SYSTEMATICS

Genus BEYRICHIOPSIS Jonss & KirxBy 1880

TYPE-SPECIES: Beyrichiopsis fimbriata JONES &
Kirxsy 1886,

ORIGINAL DIAGNOSIS (JONES & Kirkey 1886, Quart,
Journ, Geol. Soc. London, 42, p. 506) : *Valves shaped
and lobed much like those of some Beyrichiae, but
bearing longitudinal riblets, as in some Kirbyae. One
of these rihs forms a dorsal crest; there is also a
denticulate, spinose, or delicate iringe along the free
margin, These characteristic {eatures are well seen in
Beyrichiopsis fimbriaia”.
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REMARKS: The genus contains several small, straight-
backed, bilobate or trilobate palaeocopid species with
slight overlap of RV over LV; one or more elongate
crests are present. The marginal fringe may be ex-
tremely delicate and depending on methods of pre-
paration, the carapace may exhibit only a small crest
along its margins or no velate structure at all.

Pozner in GUREVICH, 1966, erected a new genus
Glyptolichvinella for a number of ostracode species,
which apparently differ from Beyrichiopsis in the
absence of a marginal fringe but exhibiting similar
crests as in the latter genus,

Finally, some species assigned to the genus Glypto-
pleura by American and Russian ostracodologists, may
as well belong to “frill-less” Beyrichiopsis.

Beyrichiopsis glyptopleuroides GREEN 1963
Pl 6, figs. 1.6, 8-10

? Glyptolichwinelly chovanensis POZNER — SAMOILOVA 1931,
publicatien not seen,

Beyrichiopsts glyptopleuroides GREEN 1963, p. 99-102, pl. 4,
{figs. 2, 3, 5-1L

Beyrichiopsis sp. aff. B, glyptopleuroides GREEN 1963, p. 102,
pl. 4, figs. 12, 13, 16,

Giyptolichvinella 7 aff, chovanensis PozNER {in HiL} -
GUREVICH 1966, p. 38, pl. 2, {igs. 3-5.

Beyrichiopsis anulate RoMp 1971, Mém. Instit. Géol. Univ.
Louvain, XXVII (1), pp. 14-16, {igs. 11-14,

Glyptolichwinella aff, chovanensis sensu GUREVICH 1966 -—
Brexer & BLess 1974, pl. 28, figs. I-7.

MATERIAL: About 60 single valves and complete
carapaces from six locations (Comblain-la-Tour,
Rivage-Gare, Chanxhe, Flagotier, Evieux, IFeluy).

STRATIGRAPHIC DISTRIBUTION : FFa2¢ (Ourthe valley) -
Tnlb? (Ieluy).

DIAGNOSIS: A species of Beyrichiopsis with a single
U-shaped to annular lateral crest, an incomplete sub-
marginal crest along dorsal and ventral borders and a
finely striate marginal {rill, which is usually entirely
broken from the carapace. Lateral surface finely or
coarsely reticulate. Indistinet shallow S, crossed by
dorsal limb of lateral crest,

Dimorphism presumably present. One dimorph
having an essentially {inely reticulate surface, the other
having a coarsely reticulate surface in the area en-
closed by the lateral annular crest, the area between
the crest and the submarginal crest being either finely
punctate or smooth.

DIMENSIONS:
greatest length (without marginal frill}: 1.1 mm
greatest height (without marginal frill): 0.7 mm

pi1scussioN: Both juvenile and adult specimens have
been observed. They fit rather well with the description
of Beyrichiopsis glypiopleuroides GREEN 1963 from
the Banff Formation of Alberta, Canada and Beyrichi-
opsis anulate Rome 1970 from the Tnlb? of Feluy.
Some of our specimens come, in fact, from RoOME’s




type-location, They [it in practically all details with
the description of Glyptolichvinella? (sic!) aff. chova-
nensis POZNER in GUREvVICH 1966. The latter is stated
to have no marginal frill. But as shown in our own
material, this frill may be completely broken off. Alse
RomEe (1970) reported no frill in this species. GURE-
VICH's specimens came from the Torchin suite, Volyn
and Lvov areas, U.SS.R.

0CCURRENGE: This species has been recognized in
relatively fine grained dark limestones with abundant
other ostracodes belonging to the genera Cryptophyllus,
Shemonaella (?), Knoxiella and Cavellina,

The species may be of some interest for long distance
correlations since it is restricted as far as known to
uppermost Famennian and lowermost Dinantian in the
U.SS.R., Belgium and Canada. The influence of en-
vironment on the vertical and lateral distributions of
B. glyptopleuroides has been clearly demonstrated in
Belgium.

Beyrichiopsis sp. 47 (BECKER & BLEss 1974)
Pl. 6, figs. 12, 13
Glyptolichwinella sp. 47 BECKER & BrLrss 1974, pl. 28, {ig. &

MATERIAL: About 10 single valves and complete
carapaces from two locations (Chanxhe, Evieux).

STRATIGRAPHIC DISTRIBUTION : FaZ2¢ {Ourthe valley}.

pIAGNOosIS: Similar to B, glyptopleuroides with U-
shaped to annular lateral crest, but having a completely
smooth lateral surface. No marginal frill has been
observed, but this may have been broken off. The 3,
is largely obscured and only visible as a faint shadow.

Dimensions of specimen EV30a-44: length 0.7 mm
height 0.45 mm

REMARKS: B. sp. 47 has been only recoguized in
four samples at Chanxhe and FEvieux. In the three
samples at Ivieux it is associated with B, glypto-
pleuroides, At Chanxhe it is not. B. glyptopleuroides
occurs in six more samples without B, sp. 47 at Com-
blain-la-Tour, Rivage-Gare, Chanxhe, Flagotier and
Feluy. On first hand, one might believe that B, sp, 47
represents badly preserved specimens of B. glypto-
pleuroides. Close examination of the specimens at
Evieux learns, however, that there are no intermediate
forms between the finely reticulate to pitted dimorphs
in B, glyptapleuroides and the completely smooth B.
sp. 47 with its obscured 3, and less well developed
lateral crest. Therefore, we feel that B. sp. 47 is a
species in its own right.

Beyrichiopsis sp. 47 may be compared with Glypto-
pleura parvacostata GEts, 1932 irom the Salem Lime-
stone {Lower Viséan)} of Indiana (U.S.A.}. These two
species are to be distinguished apparently by the more
prominent sulcus in the latter, No mention has been
made of the occurrence of a marginal frill in G. perva-
coslala.

OCCURRENCE: B. sp. 47 occurs in fine grained dark
limestones with B. glyptopleuroides, Sulcella sp. 44,
Knoxiella, Cryptophyllus and Shemonaella 7.

Beyrichiopsis sp. 46 (BECKER & Bress 1974)
PL 6, fig. 7
Glypiolichwinella sp. 46 BECKER & BrEss 1974, pl. 28, fig. 8.
MATERIAL: One single left valve,
STRATIGRAPIIC DISTRIBUTION: ["a2b.

DIAGNOSIS: Similar to B. glyptopleuroides, but lateral
ornament consisting of short striae subparallel to dorsal
and ventral margins,

BEYRICHIACEA Marruew 1886

During the preparation of the ostracode material
dealt with in this paper it became clear that a con-
siderable part of the species recovered from the Hony
and Poulseur sections should be assigned to a rather
specialized group (or groups} of Beyrichiacea,
Scattered Beyrichiacean ostracedes occur also in other
sections at Evieux, Flagotier, Comblain-au-Pont,
Chanxhe and Anseremme,

Practically without exception, these ostracedes can
be only assigned to the Beyrichiacea because of the
presence of an anteroventral inflation in the hetero-
morph. In some species, the velar bend is largely
obscured or cven absent. Only one species (species
104} shows a rather reduced lobation. An adductorial
ridge can be usually observed in the interior, but is
not reflected in an outer adductorial sulcus, Finally,
many of these species are clearly unequivalved. During
our first study of Famennian and Dinantian ostracodes
from Belgium (BECKER & BLEss 1974} we assigned
practically all such ostracodes to the Paraparchitacea,
including Shemonaella. Now, after having observed
many more typical beyrichiacean forms from the
Frasnian and Lower Famennian and after having
studied ROZIDESTVENSKAJA’s 1972-paper, where she
described similar unornamented beyrichiacean forms
from the Upper Devonian of Bashkiria, we feel that
several beyrichiacean ostracodes may still be hidden
amongst our “‘paraparchitacean” material. The lack of
large collections of both heteromorphs and  tecno-
morphs makes it impossible, however, to decide already
at this moment whether most of these specimens are
true beyrichiaceans or not. In some cases, extreme
simplification of the beyrichiacean carapace may even
result in forms gradually grading into other non-
beyrichiacean groups. An cxample of the latter is
apparently “Bernix” venulose KUMMEROW 1939.

This simplification of the beyrichiacean carapace
must have started rather early in history, MARTINSSON
(1963) described this development in Kloedenia and
Saccarchites. ADAMCZAK (1968) described a simplified
genus from the Middle Devonian of Poland under the
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name Arikloedenia. The latter may as well turn out to
be the ancestor of “Bernix™ venulosa, ROZHDESTVENS-
KAJA (1972) assigned several genera as Saccarchiles,
Ochescapha, Phlyctiscapha, Aparchites, Aparchitellina
and three new genera Bouchelkius, Copelandites and
Reversoscapha to the same family Aparchitidae, re-
moving them from the true beyrichiacean ostracodes,
It is noteworth that the paraparchitacean ostracodes
start at about the time that the beyrichiacean/apar-
chitacean ostracodes disappear at the Devonian—
Carboniferous boundary,

Accepting MARTINsSON's (1062; 1963) hypothesis
that these simplified beyrichiacean genera may have
evolved from different stocks within the Beyrichiidae
s.s, and Craspedobolbinidae s.s., the group of Apar-
chitacea sensu ROZHDESTVENSKAJA and Paraparchita-
cea sensu ScorT 1961 (in MoOORE, ed,, 1961) and
Soun 1971 may as well represent polyphyletic groups
evolved from these early beyrichiacean ostracodes, in
which lobation and adventral dimorphic structures
have become more and more obscured and other
characters as posteroventral inilation, calcification of
inner lamella and prominent overlap became more and
more common. Further study on large collections
should prove this,

For the time being, we may refer to a rather contra.
dictory example ol to what exiremes these evolution
may have gone in “Bernix” venulosa.

“Bernix” venulosa KumMeEROW 1939
Fig. 11; pl, 11, figs. 1.3; pl, 12, figs, 1.7

Bernix venulose KumMMErOw 1939, Abh, Preuss, Geol, Landes-
anst,, N.I', 194, p. 26, pl. 3, fig. la-c.

? Pseudoleperditia poolei Soun 1969, U.S. Geol. Surv. Prof.
Pap. 643-C, p. C4-C5, ph 1, figs. 1-35.

“Rernix” venulosa KUMMEROW -— BECKER & BLEss 1974,
pl. 40, figs. 1, 2.

MATERIAL: About 60 single valves and 3 complete
carapaces from four locations (Anseremme, Royseux,
Rivage-Gare, Chanxhe).

STRATIGRAPHIC DISTRIBUTION: Tnlb

Visean 7).

(— Lower

DIAGNOSIS: Large straight-backed subrectangular
ostracodes with narrow sulcus at about midlength and
a low, subdued lobe in front of it; swurface with
scallered punctae which show a peculiar radiating
arrangement from the base of the sulcus; drop-shaped
muscle scar may be secen on the interior of the valves
at the base of the sulcus, in some specimens its position
being reflected on the exterior of the valves; interior
of valves may at least in part bear a network of an-
astomosing venose lines, which appear to depart from
the muscle scar area; near the posterodorsal angles of
both valves a single large spine exists of which only
the base could be preserved during preparation of the
present material; a small-sized spine has been observed
on the anterodorsal angle of the right valve.
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Citilc
CHIH b
imm f CHillb
Fie. 11 — “Bermix” venulosa KoMmerow 1939, CHIIlh:

female LV; arrows indicate position of thin sectien. CHlllc:
male LV; arrows indicate position of thin section. Thin sections
also figured on plate 12, figs. 1 and 2

Thin sections show a well-developed inner lameila;
this inner lamella is also observed in some specimens
{pl. 12, figs. 1, 2} along the free margins; at the
junction of inner and outer lamella a pore-ike strue-
ture has been observed in thin section (pl. 12, fig. 1b).
Dimorphism present, consisting of an inflated antero-
veniral arvea in the heteromorphs; the interior of this
inflated area is smooth in contrast to the other part of
the valves, where the vencse line network ornament
occurs {pl. 11, fig. 2).

Hingement apparently of groove-and-ridge type
(pl. 12, fig, 2b).

DIMENSIONS:
greatest Jength (tecnomorphs) : 3.2 mm
greatest length (heteromorphs) 4,0 mm
greatest height {tecnomorphs) 2.0 mm
greatest height (heteromorphs) : 2.4 mm

DISCUSSION: Both juvenile and adult specimens have
been observed. They {it in all details with the description
of Bernix vemulosa from the Lower Tournaisian of
Belgium (Insemont, Hastiére limestone = Tnlb} and
Federal Republic of Germany (Ratingen, dark lime-
stone of ostracode limestones}. Pseudoleperditia poolei
SouN 1969 from the Narrow Canyon Limestone and
lower Mercury Limestone (Kinderhookian) of Nevada
(U.S.A.) is also very similar, the principal difference
being its smaller measured size for heteromorphs
{length max. 2,52 mm}. However, Soun {1969, p. C4)
stated that fragments of larger specimens had been
observed. Pseudoleperditia iuberculifera SCHNEIDER
1956 from the Tournaisian of the NE Russian Plat-
form is distinetly smaller and the sulcus and lobe
appear to be situated lower on the valves than in
our specimens, However, it is not impossible, that




ScHNEIDER (1956) figured a slightly misshaped
juvenile tecnomorph. TscHiGovA {1967, table 9) noted
Pseudoleperditia from the Turgenev to Malevka (Upper
Famennian-Lower Tournaisian) of the Russian Plat.
form. According to KumMmERow (1939) Bernix venu-
lose occurs also in the Lower Viséan rocks of Horion-
Hozémont {Belgium). This latter occurrence has not
been checked yet. KUMMEROW compared his species
with Bernix tatei (JoNEs 1864) from the Carboniferous
Limestone (Upper Viséan) of Northumberland. Al-
though SHAVER (in MoORE, ed., 1961, p. Q412} stated,
that JONES® original specimens are unrecognizable, it
is not impossible, that Bernix tatei (JONES) and Bernizx
vennlose KUMMEROW represent the same genus. In
that case, Pseudoleperditic. SCHNEIDER would become
a synonym of Bernix,

A most fascinating problem is the presence in
“Bernix” venulose (including Pseudoleperditia poolel)
of a presumable inner lamella, which has been observed
by SonN in the American specimens and now by us
in the Belgian material. If we accept the classification
of ostracodes in the Treatise on Invertebrate Paleonto-
logy (MooRE, ed., part Q) as still valid, this species
(either belonging to Bernix or to Pseudoleperditia)
is no true palacocopid. The same holds for some
other “palacocopid” genera such as Geisina. The in-
terior network of venose lines parting from the muscle
scar and the pitted outer surface are characters known
from many leperditicopid genera, such as Anisochilina
TEICHERT 1937 and Schrenckic GLEBOvsKala 1949.
Also the drop shape of the muscle scar is a leperditi-
copid rather than a palacocopid character, Our “inner
lamella” may as well be a structure homologous to the
restricted inner layer observed in e.g. fsochilina. Of
course, the presence of a well developed and unmistak-
able sulcus is less characteristic of this order, nor are
the dimorphic {eatures.

OCCURRENCE: “Bernix” venulosa has been recognized
in relatively coarse, bioclastic limestones with abundant
foraminifers and echinoderm debris, Ostracodes associ-
ated with this species generally belong to Beirdia,
Bairdiocypris, Bairdiacypris and Shemonaella.

The group of closely related — if not identical —
species “*Bernix” venulosa — Pseudoleperditia poolei —
P. tuberculifera may be of some interest for long
distance correlations since these ostracodes have all
been desgribed from lowermost Dinantian roeks in
U.5.A. (Soun 1969), Belgium {BECKER & BLESS 1974;
this paper), Federal Republic of Germany (KUMMEROW
1939} and U.S.S.R. (SCHNEIDER 1950).

As yet unpublished material of Tscaicova from the
Upper Famennian of the Russian Platform and a
questionable occurrence of the genus in the Frasnian
of Thuringia (see Sonn 1969, p. C4) indicate that
this genus extended from Upper Devonian into the
Dinantian,

4, PALYNOLOGY

(M. STREEL)
4,1, BIOSTRATIGRAPHY ON SPORES

When publishing a first biostratigraphic chart of the
Famennian stage in the type localities of Belgium
{BOUCKAERT, STREEL and THOREZ 1968, “hors-texte”
II1; Bouckakrt, STrEEL, THOREZ and Mounp 1969,
text-fig. 2, it has been stated that the purpose of the
spore range chart was twofold: 1) to show the strati-
graphic range in well-dated marine sediments of some
species originally known from other areas with the hope
that a cerrect age assigment of these species in the type
sections would provide a sound basis for interregional
correlations; 2) to illustrate the nature of the quanti-
tative data which have allowed precise correlations
within the limits of the Dinant basin (B.S.T. 1968,
“hors-texte” I and 1I). Semiquantitative data of some
species were provided for this purpose and it was
claimed that those species were selected for their
appavent lack of facies restriction in a complete con-
linious marine succession,

The aim of the present contribution is to improve
the data concerning both peints 1 and 2, emphasizing
the second one,

£11. STRATIGRAPHIC SPORE RANGE CHART

The Upper Devonian spore range chart (sce enclo-
sure 11, 1) improves and completes the Upper Famen-
nian spere range chart given by PAPrRoTH and STREEL
(1971, fig. 3). This new chart is also made on a new
systematic approach. The aim of this systematic part
is, first of all, to provide the reader with a synoptical
presentation of all the spore species so far published
and figured in the Upper Devonian of Belgium, Most of
the data come from the sections figured by BOUCKAERT,
STReEL and THOREZ (1968: “hors-texte™ I and II).
Additional data are provided by boreholes in the
Namur basin {Tournai, Wépion) and in the Kempen
basin (Booischot). For the explanations of faunal
controls of our data *, we refer to the biestratigraphic
chart of the Famennian stage (B.5.T. 1968 and B.S.
T.M. 1969) and to the Frasnian chart published in
STREEL 1972a.

If one just looks on the spore range chart, it im-
mediately becomes evident that there is a strong dis-
symmetry between the rate of the first occurrences and
the rate of the disappearences of species. Both rates
could be the result of some facies control of the lateral
distribution of spores,

4.12. LATERAL DISTRIBUTION OF SPORES
AND ACRITARCHA

From the continental production centers to the most
off-shore marine environment, the assemblages of

* n enclosure II, 1, read Basilicorhynchus instead of “Pugnoides” and marginifera instead of guadrantined.

21




spores may vary in qualitative and quantitative com-
position when passing through different filiers like
changes in the energy level of fluvial and marine
currents.

The most continental Upper Devonian beds so {ar
reached in Belgium are conglomerates met in the
Booischot borehole, located north of Brussels on the
southern margin of the Kempen basin, The green part
of the conglomerates (the underlying red part being
devoid of any spores) has at first been considered of
Middle Devonian age (STREEL 1965) but was recently
more accurately dated as Frasnian (STREEL 1972a:
fig. 1). An Upper Devonian age had been suggested
by Stockmans and WiLLIERE (1964) when describing
Archaeopteris fimbriata NATHORST from the same
material, This part of the borehole is indeed very rich
in plant macroremains. Most were noted by R. LEGRAND
when describing the lithological log and these data
were kindly provided to us (see enclosure 1I, 2 and
also LEcrRAND 1962). The qualitative distribution of
spores is rather similar throughout the section but the
quantitative distribution is uneven. The ‘‘hystrico-
spores” (in black on the histograms, enclosure II, 2)
are more abundant in those parts of the borehole where
the sediments are coarse {see plate 23, figs. 7, 11 and
12). On the contrary, Aneurospore greggsit is the most
dominant spore where the sediments are fine (see
plate 25, fig. 8) containing Kaolinite subordinated to
the Illite. Reaching percentages as high as 88% of the
total population of spores, A. greggsii is helieved to
represent the local (Archaeopteris 7} Irasnian vege-
tation, Linked to the coarser sediments, the “hystrico-
spores” are presumed to originate with {luvial sedi-
ments from “uplands”.

Obviously there is a divect relationship between the
size range of the total population of spores and the
grain size of the sediments, The interguartile difference
of all spores sizes is much smaller when the sediment
is finer, as merely a result of a change in the 3rd
quartile value. Probably there is also a relationship
between these criteria (interquartile difference, 3rd
quartile value) and the energy level of currents which
have carried these assemblages,

Now using the same criteria, compare {enclosure II,
3) the interquartile difference of all spore sizes from
Frasnian continental beds (Bo.) with those observed
in marine beds from about the same age in the South-
[Eastern part of the Dinant basin {localitics Aywaille
-— Ayw. ~— and My). The interquartile differences are
nearly the same but concern the range 36-55 p, in the
marine beds and the vange 56-75 1 in the continental
beds, This means that one species which has a specific
size range falling within one of these interquariile
differences, has a good chance 1o be eliminated from
the population corresponding to the other one, Ob-
viously, this is the result of what we will name later
on a “sorting effect” during the transport of spores,

X considering now the investigated sections of the
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Lower Famennian in Belgivm (see enclosure 1I, 3:
sections of Senzeilles, Huy and Villers sur Lesse, each
one bearing typical successions of brachiopod faunas),
it appears that this “serting effect” has reached a
critical point (interquartile difference: 10 p) which
has allowed a few spore species only to be recorded
in the sediments, On the conirary, this sorting process
has been less and less effective higher up in the Upper
Famennian where the 3rd quartile value is progressively
increasing,

Such a method of investigation is helpful for judging
of the reliability of the specific size range of a taxon.
For instance (enclosure II, 3: each dot represents the
maxinmum diameter size of one specimen of A. greggsit)
the upper limit of the size vange of A. greggsii is
believed to reflect a biometric feature only in the
Upper Famennian samples. Elsewhere, the specific size
range of this species is similar to the all spores size
range and therefore suspected to have been controlled
by a “sorting effect” before sedimentation.

But it is assumed that this method is also a tool
{or the reconstruction of palecenvironments as pro-
posed on enclosure IT, 4 where a set of triangles sum-
marizes the “sorting effect” of currents in the Upper
Devonian through the size characteristics of the all
spores populations: these iriangles are progressively
shaded from wihite to black when the 3rd quartile value
is growing and their base is larger when the inter-
quartile difference increases. In addition to the Booi-
schot and Senzeilles data, 11 triangles summarize the
data measured in 40 samples of the Evieux Fm, which
is an Upper Famennian unit where the continental
influences are the most effective in a general marine
environment,

Of more classical use for reconstruction of paleo-
environment are the changes in “ponderal” frequency
of spores and also the changes in relative abundance
of spores from the land and presumed marine phyto-
plancton like Acritarcha,

In the Senzeilles samples generally less than 5000
spores/gr. of sediment make up only 15 to 40% of
the total of the plant microfossils, In the transitional
Lower to Upper Famennian beds of Villers sur Lesse
and Esneux (Ourthe valley) the ratio spores/all plant
microfossils {luctuates between 50 and 759% and, in a
borehole covering at Villers sur Lesse the same interval
of time, there is a sudden increase of the amount of
spores when crossing the boundary Fal/Fa2, reaching
15-20.000 spores/gr. of sediment, In the Upper
Famennian Montfort and Evieux Fm.,, spores represent
85 to 100% of all plant microfossils and may vary in
quantity from 20,000 tot 85.000 spores/gr. of sediment,

All spores size range, spores/all plant microfossils
ratio and spores “ponderal” frequency are useful,
partially related, criteria for paleoenvironment recon-
struction, They well reflect different aspects of the
regressive marine conditions more and more prevailing
in the areas which can be sampled in Belgium from the




Lower to the Upper Famenanian, It is not until the base
of the Upper Famemnian that the criteria of first
occurrence of one species can be used for erecting a
zonation since below that level adverse conditions in
lateral transport of spores are prevailing, This explains
how the partially published (B.S.T. 1968) and here
completed zonation has been built (enclosure II, 1}.
The A. langi-S. triangulatus (LT) zone is subdivided
in a lower and an upper subzone on the occurrence of
S. sp. aff, 8. inusilatus which appears in the same
environment {Booischot borehole} as below. But the
A. greggsii—R. planus zone (GP instead of IP in B.S.T.
1968) could have partially the same age as the LT
zone, occurring in a quite different environment, This
rather long-ranging zone is for the time being sub-
divided in three subzones (GP2/GP3/GP4} on the
quantitative ratio A. greggsii and R. planus, a not to
good criterium because of the scarcity of material so
far studied, The G. gracilis-S. sp. cf. A. hirtus (GH)
zone is much better defined with the first occurrence
of two species of Auroraspora and continuous occur-
rence of the guide species but ils lower limit is not
very precise corresponding to that increase in lateral
distribution of spores that we have noted near the
Fal/Fa2 boundary. The following zone (G. gracifis—
ef. E. “minutus” *: GM) is based on the successive
first occurrences of Grandispora species and also on
the now frequent occurrence of Auroraspore hyalina.
Subdivisions within this zone and lower limit of the
following one (R. versabilis—-G. uncata: VU zone)
are mainly based on major quantitative fluctuations

of long ranging species like R. planus, G. gracilis,

A, greggssi and a few other species which are also
amongst the lateral most widespread species since oc-
curring in the “sorted facies” of the Lower Famennian,

Using the lateral sedimentological sequence presented
in this paper by J. THOREZ, we intend now to test these
quantitative major fluctnations in order to prove that
these are of biostratigraphical significance,

J. THOREZ has kindly accepted to classily 63 shaly
samples in 6 subdivisions of his lateral sequence using
only sedimentological criteria (enclosure 11, 6: A (A)-
B, C-D, (D)-E-(I"), G-{H), {H)-I}). The mean
percentage of the nine species concerned has been
tabulated for each subzone and transformed in thicker
bands when this mean value is higher. Note that each
facies has not been met by each subzone, If we except
the alluvial (A) facies, it is obvious that A. greggsii,
R. planus, G. gracilis and Auroraspora cf, P. perinatus
change quantitatively more with the stratigraphie
sequence than with the lateral facies sequence. These
quantitative changes can be used for correlation pur-
pose within the limits of facies B to L

These lateral changes in species frequency could be
expected to be more important when analysing the

range of variation of different characteristics of the
shales and the “palynofacies” which has been extracted
from this shales.

Most of the samples used here before can be located
on the environmental reconstruction presented by
J. TrorEz, They are shown (enclosure II, 5) with
some additional data of the upper VU subzene, in the
same lithological context as published by BOUCKAERT,
STREEL and THOREZ in 1968 (“hors-texte” I). But
identification numbers of samples are here replaced
by different symbols summarizing the following charac-
teristics: abundance of large organic remains, types of
organic or mineral remains in slides (see plate 25), all
spores size range {“sorted” and “less sorted” separated
by a 3rd quartile at 56 1), abundance of spores, shale
type (pelo- to pelitoshales and migépsammoshales, see
plate 25) and colour {brown or grey).

The oceurrence of red beds throughout that part of
the basin from the subzone GMs is reflected in the
colour of shales which are often brown in the VU zone.
Less sorted assemblages are typically linked to alluvial
(A} facies and sandy flats of the fore barrier {G).
The barrier environment lacks spores in its thickest
part but has “sorted” assemblages on the margins,
with different amount of organic remains, often with
“dust remains”, Samples {rom the most marine con-
ditions (I) associate “sorted” assemblages with palyno-
{acies devoid of ““dust remains”, but rich in mineral
remains,

These characteristics reveal different kinds of energy
level on hoth sides of the barrier complex. Their
relationship with the minor quantitative differences in
the spore asseniblages will be tested with the help of a
computer and described in an other paper. Here the
main conclusion will be that these spore assemblages
are vather uniformly distributed through the barrier
environment. The change in quantitative behaviour of
spores between the alluvial-lagoonal facies and the
true alluvial facies suggests that the most widespread
species will have been transported by marine rather
than by fluvial currents. This suggestion is matched
with the observation that only marine shales (with
acritarcha) contain abundant spores in all the environ-
ments so lar studied in the Upper Famennian. This is
of course also true in the iransgressive highest Famen-
nian sediments {Tnla) where other sediments than
shales are practically devoid of spores, It must be
noled for instance than M. J. M. Biess has so far
succeeded to find a pair of spores {rom one kilogram
of an ostracode limestone in the Boeq valley (see
plate 23},

Indeed in contrast with the result of Sarrn and
SAUNDERS (1970) data on Acritarch distribution in a
Silurian — but to some extent comparable — barrier
system environment, the Acritarcha are not rare in the
back barrier lagoenal environment of the Upper
Famennian in the Qurthe valley. This is interpretated

* The name FEndosporites gr. minutus is here maintained to avoid any confusion between A. hyalina and A, hirtus, heth 10

be abbreviated with a H,
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as a further evidence that marine incursions in the
back barrier lagoonal system were dominant over the

Genus PUNCTATISPORITES (IBranmn) Poronif & KRemp
1954,

fluviatile discharges. As shown by SMITH and SAUN- & Punctatisporites glaber (Naustova) Pravrorp 1962 (pl. 15,

pERrs (1970} alluvial sediments are practically devoid
of Acritarcha (see enclosure 11, 5: Ev section), This
poor assemblage (a) is characterized by a few speci-
mens of leiospherids, lophospherids and Gorgoni-
sphaeridium sp. In the Upper Famennian back barrier
tidal lagoon (see enclosure 1I, 5: Go} a rather diver-
sified assemblage of Acritarcha is present, characterized
by {requent to abundant (maximum 10% of all plant
microfossils) Micrivystridium, Gorgonisphaeridium sp.
and leiosphaerids (assemblage h). This assemblage is
impoverishing in the upper part of the La Gombe
section where the amount of spore tetrads is increasing,
a feature that we interpret as an alluvial influence.
A nearly similar assemblage is present in the upper
part of the Beverire section, but Micrhystridium is
lacking, replaced by Lophosphaerids and the first
occurrence of Gorgonisphaeridium winslowii {assembl-
age b’). In the fore barrier tidal flats, the acritarcha
assemblage is also rather diversified but characterized
by Lophosphaeridium sp. {assemblage ¢). Another
assemblage is present within the PL zone in the trans-
gressing facles at the top of the Famennian and
characterized by the abundance {up to 15%) of Gor-
gonisphaeridium winslowr!.

& dpiculiretusispora (al.

fig. 8},

RETUSOTRILET] infratuima nov.

“Retusoid” azonate, not patinate, trilele spores. “Retusoid”
spores have structural features delineating the contact areas
and/for characterizing these areas.

Genus RETUSOTRILETES {NauniovA) STREEL 1964,

& Retusotriletes planus DoLBY & NuvEs 1969 (pl. 15, figs. 9, 10).

Phyllothecotriletes cf, nigritellus LuBER 1955 in STREEL
1965, I: 1; cf. Punctatisporites irrasus HACQUEBARD 1957
in STREEL 1966, 11: 26; Punciatisporites frrasus HACQUE-
BARD 1957 in B.S.T. 1968, B.S.I.M, 1969.

— Retusotriletes sp. A (pl. 15, figs. 11, 12).

Thin triangular apieal area; radial folding and/or
thickening of the contact area, 48-69 u, (9 specimens).

Cenus APICULIRETUSISPORA (STREEL) STREEL 1U67.

Retusotriletes) {CARO-
MoxNiEz))} comb. nov,
Retusotriletes verrucosus Caro-dMoNiEz 1962, XVI: 1, 2;
non R. verrucesus {NAUMOVA in Htt.) KEDO 1955;
Baculatisporites fusticnlus SULLIVAN 1968,
Apiculiretusispora plicate (ALLEN) STREEL 1967 (pl. 15, figs.
13-16).

verricosd

e Apiculiretusispora sp. cf. Ae. inferus Navsova 1953 {(pl. 15,
T p

4.2, SYSTEMATICS

The photographs of plates 15-25 have been made
with a ZEiss photomicroscope, several of them with

figs, 17-20),
Acanthotriletes inferus Navmova 1933: 1, figs, 13, 14
Densely covered with small spinae (1 @ high; 0,5 @ wide).

Genus PULVINISPORA BaLMe & HassELL 1962,

phase-conirast. Part of the photographs have been —Pulvinispora depresse BALME & HasseLs 1962 (pl. 16, fig. 1).

made with the CAMBRIDGE STEREOSCAN,

All slides have been deposited with the palynological
collections of the Paleobotany and Paleopalynology

wLulvinispora sp. A (pl. 16, figs. 2, 3); exine 1 g thick. Small

radial crassitude (1-3 p wide); 25-33 @ (4 specimens).

Genus ANEUROSPORA STReEEL 1964

Department of the University of Liége, except for the & Aneurospora {al. Retusotriletes) incohate {SULLIVAN) comb.

specimens of figures 11 to 17 on plate 23, which have
been stoved with the palynological collections of the
Geologisch Bureau of the Netherlands Geological
Survey at Heerlen. In the explanation of the plates,
the number of each slide is followed by a reference
grid number,

LAEVIGATI (BennIE & KIDSTON}
Porontr: 1956

Genus CALAMOSPORA Sciopr, WiLsox & BENTALL 194,

Colamospora microrugose (IBRAHIM) 5, W, & B, 194 (ph. 15,
figs. 1, 2).

Genus LEIOTRILETES (Nausova) PotoNif & Kunpr 1954,

nov. {pl. 16, lig. 4).
Retusotriletes incohatus SULLIVAN 1964 (pl. 1, figs. 5.7);
R. incohatus SULLIVAN in STREEL 194656, 1I: 22, 23;
R. incohatus SULLIVAN in PAPROTH & STREEL 1971,
26: 5.
Sce “remark” under A. semizonalis in LELE & STREEL
1969, p. 96. The external layer of exine can be wmicro-
{olded.

Aneurospora semizonalis {Mc GrEGOR) LELE & STREEL 1969
(pl. 10, fig. 5).

2 Aneurospora (al. Relusotriletes) greggsii (Mc GREGOR) comb.

wov, (pl, 16, figs. 6-15).

Retusotriletes greggsii Mc GREGOR 1961; Aneurospora sp.
in STREEL 1965, I: 16-18; cof. Crassispora balteaa
(PrLAYF.) SULLIVAN in STREEL 1966, II: 24, 25;
Retusotriletes  punctatus CHigrIKovA in B.ST. 1968,
197; in BS.TAL 1969, 93: 14 in PAPROTH & STREEL
1971, fig. 3.

See “comparisons” under A. goensis in LELE & STREEL

1969: p, 95 and fig. 2.
The ormamentation of R, punctaius CHIBRIKOVA cannol
be proved similar with R. greggsii — see Mc GRECOR

___Lefotriletes pyramidalis (LUBER) ALLEN 1965 (pl. 15, fig. 3).
—Leiotriletes inermis {Warrz) Iscuexko 1952 (pl. 15, {ig. 7).
¢ Lefotriletes (al. Hymenozonotriletes) velatus (CARO-MONIEZ)

comb. nov. {pl. 15, figs. 4-0).

Hymenozonotriletes velatus Caro-Moxizz 1962: XVII, 8;
non H. velatus NAUMOVA 1953; Perotrilites sp. in STREEL
1965, It 2; very thin, transparent, external layer of exine
irregularly separated from “bady”.

24,

1964, p. 10,

A large “species” concept is here adopled aeccepling
progressive changes in size {rom the top of the Givetian
(37-112 p) to the top of the Famennian (22-52 w).
Abrupt change in size from Irasnian counlinental sedi-




S

ments (enclosure I, 3: Bo. 918.928) to Frasnian marine
sediments (enclosure I, 3: Ayw. 1, My 1) is believed to
reflect a sorting effect during sedimentary processes.

External layer of exine often destroyed in our samples;
see detail of ornament fig. 17: completely destroyed on
left, partially destroyed on right.

oo Lophozonotriletes ef. curvatus NauMova 1953 (pl. 17, fig. 18).

APICULATI (Bennie & KipsTon)
Poronie 1956

Genus GEMINOSPORA BALME 1962,

Geminespora svalbardice (VIGRAN) ALLEN 1965 (pl. 16, figs.
16-19).

Genus VERRUCOSISPORITES (Isranm) SauTH 1964

Verrucosisporites grandis Mc Grecor 1960 (pl. 17, figs. 13,
14);
Verrucosisporites nitidus PLAYFORD in PAPROTH & STREEL
1971, 25: 7.

Genus ACANTHOTRILETES {Naumova) PoronNIE & KReMP,

Acanthotriletes hacquebardii PLAYFORD 1964 {pl. 17, figs. 8, 9).

- Acanthotriletes Jamenensis NAUMOvVA 1953;

A, famenensis NauaL. in CoMBAZ & STREEL 1971, 3: 4.

Genus ANAPICULATISPORITES PoToNiE & KreEmp.

— ¢f, Anapiculatisporites hystricosus PrLayrorp 1964 {pl. 17,

fig. 7).

Anapiculatisporites sp, A (pl. 17, figs. 10-12).
Proximal exine (less than 1 p thick) unornamented with
3 interradial papillae, Distal exine thicker (1 () bearing
small coni (1% p high): 28-36 n (12 specimens).

Genus THBOLISPORITES RicHARDSON 1965,

Dibolisporites echinacens {(EISENACK) RicHAmpson (pl. 17,
figs. 1, 2)}; species concept in agreement with Mc GREGOR
1973, p. 29.

Dibolisporites sp. cf. Lophotriletes alratus Navdova 1953
{pl. 17, figs. 3.6).

& Lophozonotriletes rarituberculatus (LUBER) Kgpo 1957
L. rarituberculatus Kepo in Streen 1966, 1I: 16, 17;
in PAPROTH & STREEL 1971, 25: 4.
Genus KNOXISPORITES (Por. & Kr.) Neves 1951

Knoxisporites cf. pristinus SuLLIvAN 1968 (pl. 17, fig. 22).

Genus VALLATISPORITES HacQueBary 1957,

& Vallatisporites pusillites (KEpo} Dorpy & NEVES 1969.
of. Hymenozonotriletes pusillites KEDO in STREEL 1966,
II: 20, 21;
H, pusillites KEDO in B.S.T.M. 1969, 94: 7;
Vallatisporites pusillites (KEpo) DoiBy & NEVES in
ParroTH & STREEL 1971, 25: 1,

Genus CRISTATISPORITES Poronif & KRrear 1954

& Cristatisporites echinatus Prayrorp 1963 (pl. 18, fig. 1).

PATINATI BurrerworTH & WiLLIaMs 1958

Genus CYMBOSPORITES ALLEN 1965.

e Cymbosporites of. cyathus ALLEN 1963 (pl. 18, figs. 2, 3).

ZONATI Potonit & Kremp 1954

Genus SAMARISPORITES RicHARDSON 1965.

-~ Samarisporites triangulatus ALLEN 1965 (pl. 18, figs. 4-7).

Lophotriletes atratus NAUMOYA 1953, Tab. XVIII, fig. 17— Samarisporites sp. all. S. fnusitatus ALLEN 1965,

Genus PUSTULATISPORITES PoronIE & KREMP,

Pustulatisporites gibberosus (HACQUEBARD) PLAYFORD 1064,
P. gibberesus PLAYFORD in PAPROTH & STREEL 1971
26: 3.

Genus RAISTRICKIA (Scuoprr, WILSON & BENTALL)
Poroxit & Krenip 1954,

Raistrickia amptilacea HACQUEBARD 1957 {pl. 17, figs. 20, 21).
Raistrickie sp. A. SULLIVAN in STREEL 1966, II: 18, 19.
Baculae (2-7 p high) with rounded top and censtriction
of diameter 1 1 below the top.

Raistrickia variabilts DoLBY & NEves 1970 (pl. 17, fig, 19;
pt. 23, figs. 15, 16).

Hystrichosphaeridium trifurcatum Eis, in CARO-MoONIEZ
1962, XVII: 11, 12;
Raistrickia sp. in B.S.T.M. 1969, 94: 6.

Raistrickic macrurus (LUBER) DoLBY & NEVES 1970,

R. macrurus DOLBY & NEVES in CoMBaz & STREEL 1971,
4: 1o, 11,

CINGULAT! Port, & Kraus 1954

Genns LOPHOZONOTRILETES (Navat) PoroNif 1936,

Lophozonotriletes lebedianensis Naumova 1953 (pl. 17, figs.
15-17).

-

Calyptosporites microspinosus RICH. in STREEL 1965,
: 10

# Samarisporites sp. cf, Hymenozonotriletes acanthyrugosus
CHiprIKOvAa 1959 (pl. 18, fig. 8).
See also STREEL 1965, 1: ¢, 5.

e Samarisporites sp. cf. Acanthotriletes hirtus Naumova 1923
{pl. 18, figs. 9-12),
cf, Acanthotriletes hirtus Naum. in B.S.T. 1968,
in B.S.T.M, 1969, in PAPROTH & STREEL 1971.

MONOPSEUDOSACCITI
SMITH & BuTTERWORTH 1967

Genus GRANDISPOR A Horr., St. & MALLOY emend NEVES &
OWENS (sensu PLAYFPORD 1971},

Largely accepting PLAYFORD €1971) restatement and
Mc GRECOR (1973) emendation of Grandispora, we prefer
so far to keep Samarisporites owiside the new generic
concept of Grandispora, We have condensed in fig, 12
some criteria on shape, size and number of ornaments
for different species of Grandispora.

@ Grandispera (al. Hymenozonotriletes) microseta (KEDo) comb,

nov. (pl. 18, figs. 13-17).

Hymenozonotriletes microsetus KEpo, b, V, lig. 129;
H. microsetus Kxbo in B.S.T. 1968, 1971; PAPROTH &
STREEL 1971; B.S.T.M. 1969, 93: 9, 140,
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G.1pinosa H5.M.1955 G tenuisping [Hocq ) Playf 1971
'80- 127} 187124
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e

G, echinata Hocq.1957
15094
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6. urceta {Hoq.| Fiay (1971
i75-152)
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{0-25

G. hubarcvlota (NAD] Playd 1971

ﬂvo//\_‘ 85-140

G. fomenensisiNavm.) c.nov.
40 70,

30
4 s iKedo! e.mov.
G.tonspicue | Floyd. i Ployd.1971 G.gracilis | ;
(7610} {s0 55}

FI1G. 12 — Sculptural elements on a few species of Grandispora.
Below the species name: range of spore diameter size in qu.
Inside the ornaments, horizontally: range of basal diameter
size in p; vertically: range of ormament length in p.
Ouiside the ornaments: number of ornaments
projecting from margin

% Grandispora (al. Archaeozonaotriletes) gracilis (KEpo) comb.
nov. {pl. 19, figs. 1-3}.
Anapfculatisporites in STREEL 1968, 1: 16;
Archaeozonotriletes gracilis KEpo in B.S.T.M. 1969, 93:
I, 12,

__ Grandispora conspicua {PLAYF.) PLAYFORD 1971
figs, 7, 8}
Spinezonotriletes conspicuus PLAYFORD in PAPROTH &
STREEL 1971

== Grandispora (al, Archaeozonotrileles) famenensis (NAUMOVA)
comb, nov. {pl. 19, figs. 9, 11).
Archaeozonotriletes famenensis Navmova in B.S.T. 1968,
1971, in B.S.T.M. 1969, in PAPROTH & STREEL 1971

& Grandisporq cf, tenuispina (HAcg) PLAYFORD 1971
Dibolisporites in STREEL 1968, I: 10;
Acinosporites in STREEL 1968, I: 13;
Spinozonetriletes cf. S, tenufspinus Hacg. in BST.M.
1969, 93: 6;
Spinozenotriletes cf. tenuispinus Hacg. in BST. 1968,
1971, in PAPROT H& STREEL 1971

"~ Grandispora cf, tenuisping (HacQ.) PLAYFORD 1971 var. punc-

tate var. nov. (pl. 19, figs. 12, 13).
Exine densely pitted (corresion pattern?) and thicker
than var. typice.

@ Grandispora uncate {HaCQ.) Prayrorp 197].
Acanthotriletes acutus CAno-MoNIgz 1962, XVI: 11;
Spinozonotriletes cf. uncatus in STREEL 1966, 1f: 27, in
STrEEL 1968, I: 7, in B.S.T.M. 19589, 93: 7, 8;
4669 1 (38 specimens) against 74-152 1 for specimens
of Middle and Upper Tournaisian age.

wGrandispora sp. A (pl. 19, figs, 4-6.
Exoexine (1 p thick) bearing coni and verrueae (1 p high
and wide), sparsely distributed on distal surface.
3846 @ {4 specimens).

(o1, 19,

20

Genus SPELAEOTRILETES NEVES & OweNs 1966,

o Spelaeotriletes {al. Hymenozonotriletes) cassis (KEDoO) comb.
nov. {pl. 20, fig. 1).

Hymenozonotriletes cassis Kepo 1957, b, II, fig. 184
Spelacotriletes arenacens NEVES & OWENS 1966,

H. cassis Xgpo in Kepo & GoLuBcov 1971, tab. IV,
fir, 12 ex STREEL 1966, I; 12.

& Spelaeotriletes {al. Hymenozonotriletes) lepidophytus (KEpO)
comb, nov. {pl. 20, figs. 2-4; pl. 23, figs. 11-13).
Hymenozonotriletes lepidophytus Kepo 1957, tab, 1T,
figs. 19-21;

H_ lepidophytus KEDO in STREEL 1966, T: 1-11, in STREEL
1968, I: 4, 5, in Owens & Streen 1967, It AG, in
PAPROTH & STREEL 1971, 25: 5.
Tie specimen figured plate 20: 4 shows a typieal orna.
mentation of the small forms {var, minor KEDO) occwrring
in the upper part of the biozone.

& Spelaeotriletes sp. A (pl. 20, figs. 57).

Hymenozonotriletes aff. H. archaelepidophytus KEpo 1955
in PAPROTH and STREEL 1971, 25: 2, 3;

H. lepidophyrus XEDO var. macroreticulatus KEpo in
Kepo & GorLuscov 1971, tab. 1I, figs, 1.3.

Compare density of micro-ornaments of this species
{fig. 6) with mere sparse ornament of S, lepidophytus.
See alse the fragility of the external layer of exine,
distally destroyed on specimen fig, 7.

Genus RHABDOSPORITES RicH. 1960,

? Rhabdosporites of, parvelus RIcH. 1965 (pl. 20, figs.
15, 16).

R. langi RicH. in STREEL 1965, II: 8.

Conate {eroded?) sculpture,

Genus AURORASPORA (Horr,, ST. & Manroy) RICHARDSON
1960,

& Auroraspora (31, Hymenozonotriletes) poljessica {KEno)
comb, nov, {pl 20, {igs. 8.14).
Pl 1, fig. 3 in STREEL 1965,

@Aummspum (al. Hymenozonotriletes) hyalina (NAuUM.)
comb. nov,
Hymenozonotriletes hyalinus NAumova 1953, tab. XVII,
{igs, 14, 15.
PL 1, figs. 7, 8 in S¥ReEL 1965,
Endosperites gr. minutus HOFF., ST. & MaLLOY in STREEL
1966, Il: 28, pro parte {9 in BS.T. 1968, 1971, in
B.S.T.M. 1969, 94: 4, in PaprorH & STREEL 1971

pAureraspora macra SULLIVAN 1968.
Endosporites gr. minutus HoFr., ST. & MALLOY, pro parte
(10) in B.S.T. 1968, in B.S.T.M. 1969, 94: 5, in PAPROTH
& STREEL 1971

§ Auroraspora solisorte Horr., ST, & MaLLOY 1955 {(pl, 21, fig. 1).
PL I, fig. 13 in STREEL 1965.
of. Auroraspora solisortus HoFF,, ST. & MALLOY in B.S.T.
1968, 1971, in B.S.T.M. 1969, 94: 1, in PAPROTH & SYREEL
1971.

& Auroraspora sp. cf. Perotrilites perinatus HUGHES & PLAYFORD
1961 (pl. 21, figs. 6, 7).
Perotrilites perinatus HUCHES & PLAYFORD 1961, pl. 2,
figs. 7-10;
Perotrilites of. perinatus HucHES & Prayrorp in BS.T.
1968, 1971, in B.S.T.M. 1969, 94: 2, in PAPROTH & STREEL
1971
The thin, folded external part of the exine does not
necessarly exclude this species from the genus Awrora-
spora,

% Aureraspora sp. cf. Diaphanospora perplexa BALME & HASSELL
1962 (pl. 21, figs, 12-14).
Diaphanospora perplexa BALME & HASSELL 1962, pl. 4,
figs. 5-7;




cf. I, perplexa BALME & HASSELL in PAPROTH & STREEL
1971.
Same remark as helow A. sp. ef. P. perinatus,

Genus RUGOSPORA NEvES & OwWENS 1966,

¢ Rugospora (al. Hymenozonotriletes) versabills {KEepo} comb.
nov. {pl. 21, figs. 3-5).
Hymenozonotriletes versabifis KEpo 1957, tab. 11, fig. 4;
H. versabilis Keno in BST, 1968, 1971, in B.ST.M.
1069, 94: 3, in PaprorH & STREEL 197L
Radial disto-equatorial folding of the external part of
exine more (fig. 5) or less {fig. 4) developed.

@ Rugospora (al. Trachytriletes) flexnosa {JuscH.) comb., nov.
(pl. 21, figs. 8-11}.
Trachytriletes flexuosws JUSCH.;
Trachytriletes flexuosus JuscH. in KEpO & GOLUBCOV
1971, tah. V, fig. 1;
ex New York Stale material from RICHARDSON (see also
RicHARDSON in TSCHUDY & SCOTT 1969);
Hymenozonotriletes jamenensis KEDG 1967 in PAPROTH &
STREEL 1971

INCERTAE SEDIS

Presence of an intexine in some species of Hystricosporites
{see MORTIMER & CHALONER 1967} as well as the variability
of zona in Ancyrespore do not allow infraturma assigment.

Genus HYSTRICOSPORITES Mc GREGOR 1960.

b Hystricosporites cf. obscurus MORTIMER & CHALONER 1967.
Hystricosporites corystus RicH. in STREEL 1965, T: 11,
Uystricosporites mudtifurcatus {WINSLOW) MORTIMER &
CHALONER 1967 {pl. 22, figs, 1, 2).
Hystricosporites sp. aff, II. multifurcatus {WINSLOW)
MonrTIMER & CHALONER 1967.
cf. Pierospora multifurcats WINSLOW in STREEL 1966,
Il: 13.15;
Dicrospora cf, multijurcate WINsLOW in STREEL 1968,
1:8 9
Differs from H. multifurcatus by basally thicker und
more numerous multifurcated appendages.
s Hystricosporites sp. A (pl. 22, figs. 3-5).
Long (30-60 p) bifurcated appendages with rounded,
verrucate iike hasis, well developed on the distal surface.
08-200 p (5 specimens).

Genus ANCYROSPORA (Ricu.) RicH, 1962

-“«-“,._An.cyrosporr[ ancyrea (EisENACK) Ricu. var. brevispinose
Ricm. 1962,
ﬁncyrospora ancyreg var. ancyrea RICH, in STREEL 1964,
: 1
A, ancyrea var, brevispinose RicH. in STREEL 1965, 1I: L.
= Ancyrospera langit (TAUCOURDEAU-LANTZ) ALLEN 1965
(pl, 22, figs. 11-16}.
Ancyrospora longispinose RicH. in STREEL 1965, 1I: 2;
A. ancyrea ver. ancyrea RIcH. in STREEL 1965, II: 3.
=== Ancyrospora sp, A (pl. 22, {igs, 6-10).
Ancyrospore grandispinosa RicH. in STREEL 1965, II: 9.
Folded exoexine with dense very small coni bearing short
seta,
Bifurcated appendages with two long {68 [) tapering
spines.
74-120 1. (8 specimens).
A large “species” concept is here adopted covering speci-
mens {both in 4. langii and in 4. sp. A} with external
layer of exine irregularly expending along the bifurcated
appendages, sometimes reaching the top of these append-
ages. See also A. ancyrea RICH. var. spinobaculata RicH.
1952, pl. 27, fig. 1.

1

5. PALEOFACIES

(M. J. M. BLess, M, STREEL, J. THOREZ)

Within the past decade, the study of Paleozoic fossil
communities (both marine and non-marine) and their
dependence on the sedimentary environment has gained
an increased interest of geologists throughout the
world. Limiting ourselves to the Devonian and Carbon-
iferous, we may refer to- the many papers on this
subject in the Calgary-Symposium on the Devonian
System (1967) and the last two congresses on Carbon-
iferous Geology and Stratigraphy at Sheffield (1967)
and Krefeld {1971).

The fortunate circumstance that the Upper Famen-
nian rocks in the Qurthe valley have received attention
from many specialists on brachiopods, foraminifers,
algae, conodonts, spores, ostracodes and sediments
during this time offers us now a thorough stratigraphic
framework on which we may base some paleoecologieal
conclusions.

A concise description of the stratigraphy and sedi-
mentary facies of the Upper Famennian in Belgium
has been presented by BOUCKAERT, STREEL & THOREZ
in 1968, and has been further elaborated (1970} by
the same authors. One of the most relevant things they
described, was the strong diachronism of facies in the
Ourthe valley. The main goal of this chapter is to
check to what extent this diachvonism may have in-
fluenced the vertical and lateral distribution of some
microfossil groups as ostracodes, spores and acritarchs.
The conclusions on the environmental dependence of
the ostracodes in the Upper Famennian of the Ourthe
valley are then also applied to the Lower and Middle
Tournaisian of the Dinant and Namur Basins, where
a less well studied sedimentary facies has reigned.

5.1. SEDIMENTOLOGICAL AND PALEO-
ENVIRONMENTAL REVIEW OF THE
SPSAMMITES DU CONDROZ”

{J. THoREZ)

This chapter deals with the sedimentological and
palecenvironmental aspects of the “psammites du
Condroz”, especially in their loci typici of the Ourthe
valley at the Eastern border of the Dinant syneli-
norium. The information used forms part of a more
comprehensive but inedited paper (THOREzZ 1969).
Data on palynology and conodont zonalion have been
published in part by BOUCKAERT, STREEL & THOREZ
(1968).

Since the distribution of spores, acritarchs and
ostracodes is largely controlled by the sedimentary
facies, it appears useful to present here a synthesis of
the principal characteristics of the sediments, from
where these microfossils have been extracted.
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5.1.1. LITHOLOGY

Petrographical analysis of over 3000 thin sections
of the “Psammites du Condroz” has shown, that these
are a mixture of many more lithologies than previously
known {THOREZ 1969). Although the bulk of the sedi-
ments is arenaceous, there exist also several other
petrographical types of rocks,

The arenaceous sediments belong 1o the group of
microarkese and psammarkose of Micror's 1938
classification, Their mean grain size rarely exceeds
120 . They are generally well sorted. The here adopted
symbeol for these rocks is “Q”, Apart from quartz and
feldspars (oligoclase, orthoclase, mesoperthite), a high
perceniage of muscovite-bictite or muscovite—chlorite
flakes may be concentrated in some of the laminae of
the sediment, Some sedimentary structures may become
more conspicnous by these micaceous laminations,

Pelitic material occurs in individual layers alter-
nating with other sediments or as cement in detrital
sediment. According to MicuoT’s 1958 classification,
we distinguish peloshale, pelitoshale, micro- and psam-
moshale (Pé), micropsammite and psammite {adopted
symbol for individual bed: “Pm”; symbol for pelitic
contamination:: “pm’),

Two different endogenous carbenates oceur in the
basin, namely dolomites (D) and limestones (C),
which may oceur together with detrital material
(“Pill(c)”; ‘GQ(C))?; G‘Q(D)’); “Plll(D)”),

Field study and petrological analysis have shown
that the dolomites are the product of direct precipit-
ation on the substratum of a lagoonal facies protected
from the open sea by a barrier complex. The dolomitic
substance has been formed before the f{inal deposition
and subsequent burrowing has taken place. This is
proven by the mineral contents of many “mud balls”,
which are enclosed in arenaccous sediments, The depo-
sition of dolomite may have been postponed when tidal
currents seeped into the lagoonal system and displaced
the suspended mud. This has resulted in a mixture of
dolomite with clay or mica flakes (cf. micaceous
laminated dolomites; symbol: Ds),

In arenaceous sediments the dolomite may occur as
cement or matrix, In that case it occurs as poecilitic
hyaline intergranular dolomite crystaliized in voids,
or as more or less dusty, cryptograined dolomite,
which has been filtered through the skeleton of detrital
grains.

The majority of limestones are fossiliferous (erinoids,
brachiopads, Umbellinae, Girvanellue {(algae), ostra-
codes, conodonts), But seme do not contain any fossils
{cryptile or micrite, the latter in the concept of FoLk).
Partial recrystallisation of the malrix may oceur {dis-
micrite, microsparite}. But many of the original fea-
tures have been left intact. The classification of hme-
stones has been adopted from PIRLET (1965) : cryptite,
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Fic. 13 — A: Relative frequency of micro- and macrofossils
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Velifera; Marginifera), Q(C): calcareous sandstone {psam.
markose); CQ: calcarkose or very calcareous (matrix) psam-
markose; Cy(Pm): sill-size arenaceeus cryptitic {mieritic)
limestone; Cy: cryptite; Cysem: cryplosomatic limestone;
Som: somatic limestone {organoclastic Hmestone); PPmC:
calcareous psammite or psammoshale; Lree: reerystallized
limestone,
B: relative frequency of varieties of calcareous sediments in
the “Psanmmites du Condroz” related to the biostratigraphic
zonation

}.T.

crypto-organoclastite, organoclastite (somatite), The
limestones may have been contaminaled to some degree
with detrital material, mud or skeleton grains. The
fossil content depends on the petrographical type of
limestone (fig. 13 A). Siatistical analysis of 325 thin
sections has shown that some limestone types are more
frequent in a given biozone than in another {fig. 13B).

Plates 26-30 show examples of some of the common
sediments in the Upper Famennian, most of them: from
the “Psammites du Condroz” of the Qurthe valley. For
the sake of simplification, no detailed differentiation
between the petrographical varieties has been made in
the graphical representation. General descriptive terms
as sand, clay, dolomite and limestone are used.
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51.2, BRIEF REVIEW OF THE SEDIMENTARY
ENVIRONMENT

A detailed survey of more than 75 outcrops in the
Dinant Synclinorium has shown that the classical
“Assises de Montfort et ’Evieux” are characterized by
a rhythmic sedimentation, in which major and minor
thythms can be distinguished. The more or less con-
tinuous lateral extension of the major rhythms through
the different areas, which have been studied is also a
rather conspicnous element. The succession of sedi-
mentary structures within these different rhythms in
time and space is an obvious response to the changing
paleogeographic conditions,

For the purpose of this chapter, some general
characteristics of the sedimentation are briefly re-
viewed.

Minor rhythms (from a few decimeters up to
two-four meters thick) may vary in their lithological
evolution, in the associated sedimentary structures and
in the type of graded bedding. Some of the most
common types of minor rhythms are schematically
shown in figures 14 and 15. Three types of graded
bedding, ‘“‘reverse”, *normal” and ‘“‘cyclic reverse-
normal”, occur within the minor rhythms, As shown
in figures 14 and 16, the type of graded bedding is
controlled by the place of the rhythm in the ideal
lateral sequence. Because of the fact that the detrital
skeleton grains are usually well sorted is it easy to
follow any variations in the graded bedding step by
step in each rhythm or in its components by analysing
the basal, medial and upper parts of it. These three
types of graded bedding have been observed in more
than one thousand rhythms, Figures 14-18 show the
variation of lithofacies in minor rhythms related to
their place in the ideal lateral sequence.

Minor rhythms are combined into larger units or
major rhythms (fig. 18). They consist of two
phases (“doublet”), reflecting specific trends of the
composing minor rhythms, namely a lower mainly
arenaceous phase (LPAP) and an upper com-
plex phase (UCP). This subdivision is also observed
at the level of the grain size distribution: reverse,
normal and/or “cyclic” in the minor rhythms, and
grosso modo “cyclic” reverse-normal or normal
in the major rhythm from bottom to top., Of course,
also other variations have been recognized in the basin.

Major rhythms can be correlated from one outcrop
to another. In the Qurthe valley — where 32 quarries
and natural outcrops have been investigated —, these
correlations could be checked by the occurrence of
marker beds and by the abundant biostratigraphical
data (spores, conodonts, ostracodes}.

Taking into account the lateral variation within the
rhythms and the succession in which they occur it is
possible to reconstruct the ideal lateral sequence of
deposits with their corresponding specific minor

STRUCTURE GRANULAR minor rhythms]
OF THE LITHOLOGY ( GRADED
MAJOR RHYTHM| (simplified) RHYTHMS |, | BEODING
UBRER i JEN I
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Fic. 18 — Principal characteristics and general trend in the

major rhythmic sedimentation. Major rhythms can be sub-
divided into an upper complex phase {UCP) and a lower
{mainly arenaceous) phase (LPAP). Each of these comprises
several minor rhythms with characteristics (graded bedding
evolution and lithefacies) reflecting the same development of
the major rhythms, For example the above figured rhythm is
related to a back-barrier tidal lagoon facies at the LPAP-level;
the LUCP is more closely related to a lagoonal (evaporitic}
facies with some residual tidal lagoon influences. It is to be
noted that during the LPAP dolomite has been precipitated,
reworked, transported and finally has settled down with micas
and/or elay introduced in the lagoonal back-barrier facies by
tidal cwrrents. The second major rhythm shows an increase of
the relative amount of clay. Compare alse the grading of the
grain size at the level of the major rhythm with that at the
level of minor rhythmic components. Other, non-figured major
rhythms cecur in the basin, some of these showing a fining-up
of the grain size

rhythms, sedimentary structures and grain size
distributions (fig, 14-17). This method ailows us to
relate each specific rhythmic pattern to a peculiar
environment, such as alluvial, alluviolagoonal, eva-
poritic lagoonal, tidal lagoonal, back barrier, barrier
and fore barrier facies. Or we may use the terminology
for tidal flat areas: supratidal, intertidal, subtidal and
infratidal, In some areas, there occur also turbiditic
and offshore clay deposits. Once having translated each
sediment into its corresponding facies, we are also
able to interpret the relative position of incomplete
thythms in this idealized scheme. Of course, all kinds
of intermediate nuances between the ideal rhythms
exist, and they may occur both in time and in space.
The datum “time’ has not been taken into account in
our figures,

The lateral and vertical succession and interfingering
of the predominant sedimentary rhythms within the
Qurthe valley is shown in fig. 19 A, These predomi-
nant rhythms determine the mega-facies, which
will have reigned on a given place at a given time.
This does not imply, however, that no rhythms charac-
teristic of a different mega-environment may occur in
that succession. Fig. 19 A is therefore a rather sim-
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plified representation of the much more complex
reality, that can be observed in the field. Nevertheless,
there has existed a relative stability of environmental
conditions within a specific area and during a relatively
long period. The most important control of the sedi-
mentary facies has been the hydrodynamic energy level
(currents, tidal currents and wave action), Nuances in
the energy-level are reflected by nuances in the minor
and major rhythms, These complications cannot be
shown, however, at the scale of fig. 19,
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5.1.3. LITHOSTRATIGRAPHY

As a direct result of this study, we have to recon-
sider our concept of the lithostratigraphy of the
“Psammiles du Condroz”, particularly in their type
locations of the Qurthe valley (THOREZ 1973, 1975).
This implies, that the former “Assises de Montfort et
d’Evieux” of MourLoN {1885) are to be replaced by
a new subdivision into formations and members, The
diagnostic features of these formations (Comblain-la-




Tour, Montfort and Evieux Formations with their
corresponding members, fig, 19B) will be given in
another paper (THOREZ 1975). As already pointed out
by BOUCKAERT, STREEL & THOREZ (1968), these litho-
stratigraphical units ave strongly diachronic and reflect
a general regression of the Upper Famennian sea in
the Fastern part of the Dinant Synclinorium, This
diachronism of the megafacies has been proven by
biostratigraphical investigations on spores and cono-
donts. The distribution of other microfossil groups as
acritarchs and ostracodes appears to have been mainly
controlied by these mega-environments, Therefore,
these fossils are less suitable for biostratigraphical
studies within the Upper Famennian,

5.2. LATERAL DISTRIBUTION OF OSTRACODES
(M. J. M. BLEess & J. THOREZ)
{Enclosure I, fig. 20)

The contents of 97 ostracode samples, in age ranging
from Fa2a to Tn2c, has heen analyzed for paired
occurrences of 22 ostracode species and species-groups,
The coefficient of JACCARD has been used for the
recognilion of such occurrences, This coefficient is
rarely used in paleontology. But CARBONNEL {1969)
succesfully demonstrated its use for Miocene ostracode
assemblages even when a simplified form of this
coefficient is accepted, Although there may exist
several mathematical problems, which make this method
less reliable than other ones, it must be admitted that
it is about the easiest one to use when no sofisticated
calculating-machine is available to do the job of com-
puting 231 possible paired occurrences,

CARBONNEL (1969) accepted the following form of

the coefficient of JAccarp:
a
] =
a+b+c

where a is the number of joint occurrences of species
B and C, b is the number of occurrences of species B
without C, and ¢ is the number of occurrences of C
withont B, Following CARBONNEL, we have accepted
J = 0.25 as the cut-off value for a weak joint occur-
rence of two species. J = 040 has been accepted as
the cut-off value for a relatively strong joint occui-
rence, The pro’s and contra’s of any chosen value has
been sufficiently discussed by CARBONNEL (1969) and
BLESs & WiNkLER PRiNs (in vaN AMEROM et al,
1970). Only species or species-groups, which occurred
in a minimum of five samples have been taken into
account.

Four ostracode assemblages have been recognized
(Enclosure I). The first one, assemblage I, is charac-
terized by the joint occurrence of smooth-shelled podo-

Fic. 20 — Legend to Enclosure |

} = Buirdiocypris aff. rudolphi {KummEerow 1939); 2 =
Bairdiacypris aff, robuste Kummerow 1939; 3 = Bairdia spp.;
4 = Shemonaella spp. 65 and 66; 5 = “Bernix” wvenulosa
KuMMEROW 1939; 6 = Shemonaella? sp. cf. 66; 7 = Shi-
shaella aff. porrecta (ZANINA 1956); 8 = Kelletting acutilobata
(Rome 1971); O = Pseudobythocypris planoventralis ROME
1971; 10 = Knoxiella spp.; 11 = Knoxiella cf. complanata
(KUMMEROW 1939): 12 = Cavellina coela (RoME 1974);
13, 18 = Beyrichiopsis glyptopleuroides GREEN 1963; 14 =
Beyrichiopsis sp. 47} 15 = Beyrichiopsis sp. 46; 16 = Bouw
chekius of. rotundus ROZHPESTVENSKAJA 1972; 17 = DBairdia
{Cryptobairdia) sp. 128; 19 = Sulcella sp. 44; 20 = Cryplo-
phyllus spp.; 21 = Cavellina afl. coele {RoME 1974); 22 =
Cavellina sp. 34; 23 = Indivisia aff. variolata ZANINA 1960;
94 = Buirdie aff. povorinensis SAMOILOVA 1970; 25 = Acralia
of. erlanensis Ecorov in PoLENOvA 1953; 26 = Bairdiecypris
sp. 32; 27 = Bairdia aff. kelleri Ecorov in PoLENOVa 1953

copid genera: Bairdia, Bairdiocypris and Acratia. This
assemblage occurs in the middle and upper nodular
limestones of the so-called Souverain-Pré facies of the
Ourthe valley, This assemblage is restricted to the
Fa2a. The Souverain—Pré facies is believed to represent
a relatively deep subtidal environment, Reworked
pebbles of these nodular limestones occasionally occur
in the basal parts of the barrier complex environment
(e.g. in section of Souverain-Pré, Enclosure I).
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The second assemblage, assemblage 11, is character-
ized by only one small punciate cavellinid ostracede,
here identified as Cavellina sp. 34, The species is rather
sbundant when it occurs, other ostracode species being
cither absent or present in small numbers, This
assemblage occurs in thin limestone beds of the so-
called Comblain-ta-Tour facies of the Qurthe valley,
This assemblage is restricted to the top of the FaZa
and Fa2b (spore zones GMi to GMs). The limestones
of the Comblain-la-Tour facies are believed to represent
an intertidal environment,

The third assemblage, assemblage III, is the largest
one, characterized by at least three species of Crypto-
phyllus, three species of Knoxiella, three species of
Beyrichiopsis, two species of Shemonaella, Cavellina
aff. caela and Sulcella sp. 44, Except for Shemonaella
and Cavellina, these are all weakly ornamented ostra-
codes, Several other ostracode species belonging to the
genera Bouchekius, Monoceratinag and Kloedenelliting
occasionally oceur, Beyrichiacean ostracodes may also
be present, Assemblage III occurs in thin cryptitie
limestones and dolomitic lenses of the Evieux facies
{Chanxhe and Fentin members), which is believed to
represent an supratidal environment transitional to an
open marine environment. Assemblage 111 predomi-
nates during the FaZc.

The fourth and least assemblage, assemblage IV, is
characterized by large or relatively large, practically
smooth-shelled ostracodes belonging to the genera
Bairdia, Bairdiacypris, Bairdiocypris, Shemonaella,
Shishaelle and “Bernix”. Acratia, Kummerowia and
Uehtovia are among the less frequent associated genera,
This assemblage characterizes the crinoidal limestones
of the Comblain-au-Pont facies, which represents again
a relatively deep subtidal environment, Assemblage IV
characterizes the sediments of the Fa2d and Tnl-2 of
the Qurthe valley and occurs also in the Tn2 of the
Namur Basin, In the southwestern part of the Dinant
Basin, assemblage III existed during the Famennian
and Tournaisian period.

The cryptitic limestones of the Tal (Tnla? and
Tnlb)} of the Namur Basin have yielded an im-
poverished assemblage 111, predominated by the gencra
Knoxiella, Shemonaella, Cavellina and Pseudobytho-
cypris. Accompanying genera being Cryptophyllus,
Beyrichiopsis and Kelletting in the lower part of the
sections at Feluy and Onoz {cf. BECKER & BLEss 1974,
appendix 2). Although we do not have detailed infor.
mation on the sedimentary facies of the Tnl of the
Namur Basin, we suggest that these cryptitic limestones
have been deposited in a lagoonal, supratidal environ-
ment similar to that of the Fa2c of the Ourthe Basin.
The main difference between these two areas (Namur
Basin and Qurthe valley} may have been that the C'-
facies predominated in the infratidal environment of
the Namur Basin because of less influx of clastic
material in that area.
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5.3. CONCLUSIONS

(M, ]. M, Bress, M. STREEL & J. THOREZ)

The symbiosis of detailed paleontological and sedi-
mentological analysis of the Upper Famennian in the
Ourthe valley has resulied in the recognition of four
main sedimentary environments with their corres-
ponding ostracode communities and acritarcha assem-
blages. It should be stressed, that the sedimentary,
palynological and ostracode studies have been carried
out independently of each other. It was not before the
final results of each of these investigations were known,
that they have been compared. This is considered as
an important argument for the reliability of the applied
methods,

In ascending stratigraphic order we may distinguish:

1. The sublidal environment (enviromment I} swith
nodular limestones of the basal Upper Famennian {the
Palmatolepis m. marginifera zone by conodonts).
Ostracodes are quite common. They belong to the
Bairdia—Acratia—Bairdiocypris assemblage (assemblage
I). Neither spores nor acritarchs have been recovered
from this facies, The nodular limestone facies gradually
merges into:

2. The intertidal fore-barrier environment, which
has been subdivided into two minor sedimentary facies
— H and I — where clastic sediments {sands, clayey
sands and pelitic material) predominate over isolated
patches of cryptitic and organoclastic limestones, Ostra-
codes are relatively scarce, The majority of specimens
belongs to a single species — Cavellina sp. 34 —, which
is characteristic for assemblage II. The acritarch
assemblage ¢, characterized by the relative frequence
of Lophosphaeridium sp., has been recognized in
several samples,

3. The barrier complex sl is the third sedimentary
environment, It consists of two minor intertidal facies
(G and F) and one supratidal facies E. Here, coarse
grained sands with often cross-bedded strata and slamp
structures predominate, Presumably, no ostracodes can
have survived in this high-energy environment.

In the more protected back-barrier and tidal lagoon
environments, acritarchs of assemblage b with frequent
Gorgonisphaeridium sp, occur.

4. The barrier complex s.l. has clearly separated the
intertidal fore-barrier environment, where wave action
has plaid an active role, from the more protected low-
energy supratidal environments C and D, where eva-
poritic dolomites and —- les frequently — cryptitic
limestones constitute an important element of the
sediments, indicating respectively lagoonal and re-
stricted marine conditions, A rather rich and diversi-
fied ostracode fauna occurs, characterized by several
species of Knoxiella and Beyrichiopsis (assemblage




D). Because of the alluvial influence in this enviren-
ment, there occurs only an impoverished acritarch
assemblage (assemblage a) consisting of two or three
species. When there is a transition of supratidal towards
more subtidal and open marine facies, a more diversi-
fied assemblage (assemblage b’) occurs, characterized
by the presence of Gorgonispaeridium winslowi, The
alluvial influence in the supratidal facies is also indi-
cated by the relative frequency of spore-tetrades,

The above sequence of subtidal through intertidal
into supratidal environments during the Upper Famen-
nian is without doubt indicative for a regressive phase
of the Devonian sea in this region. During final Famen-
nian times a renewed transgression has occurred, which
resulted again in subtidal to open marine conditions
all over the area with coarse organocclastic limestones,
which practically persist during the whole Dinantian,
The ostracode assemblage IV with Bairdie, Buirdia-
eypris and Bairdiocypris recalls assemblage I from the

subtidal to open marine Souverain—Pré facies at the
beginning of the Upper Famennian. The most impor-
tant difference is, that the elongate ostracode genus
Aecratia has been replaced by the elongate genus Bair-
diacypris of presumably the same family. In contrast
to the Souverain—Pré facies, acritarchs occur in the
subtidal to open marine facies of the Tournaisian
(assemblage d), the relative abundance of Gorgoni-
sphaeridium winslowi being the most important element
of the acritarch assemblage.

Diachronism of the above environments is now well
known for the Upper Famennian strata of the Qurthe
valley, This doet not imply, however, that this pheno-
menon is restricted to that area. In contrary, distrib-
ution of subtidal and supratidal ostracode assemblages
(resp. assemblages I, 1V and III} in the Upper Famen-
nian and Tournaisian of Belgium shows, that from the
FaZ¢ onwards an overall Iransgression along the
borders of the Brabant Massil has taken place,
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PLATE 1

(scale = 1 mm; phetographs H. FuNK, Frankfurt a. Main)

Fig. 1, 2. Beyrichiacean ostracode sp. 100.
1: specimen HO39-SMFXe9586, lateral and ventral views of hetentorophic RV;
2: specimen HO40-SMIEFXe9589, lateral and ventral views of tecnomorphic RV, shell
partly removed in order to show interior of 32,

Fig. 3. Beyrichiacean ostracode sp. 101,
Specimen HO31-SMFXe9581, heteromorphic 7 RV,

Fig. 4. Beyrichiacean ? ostracode sp. 102,
Specimen HO31-8SMI'Xe9582, lateral and veniral views of tecnomorphic LV. Note
posterodorsal spine. A second, presumably heteromorphic specimen of the same species
from sample MP13 has been lost during preparation.

Fig. 5, 6. Beyrichiacean ostracode sp. 103.
5: specimen HO39-SMIXe9587, lateral and ventral views of heteromorphic LV;
6: specimen HO39-SMFXe9588, lateral and ventral views of tecnomorphic LV, Note
the obscure velar bend and the omamentation of the crumina.
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PLATE 2

{scale = 1 mm; photographs H, FUNK, Frankfurt a. dMain)

Beyrichiacean ostracode sp. 104,

: specimen HO48-SMFXe9398, lateral view of heteronmorphic RV,

2:  specimen HOHB-SMFXe9399, lateral view of internal mold of tecnomorphic RV
3: specimen HOMB-SMEXeYn0f), lateral view of internal mold of teenomorphic RV
4: specimen HO48-8MFXe90, lateral view of internal mold of tecnomorphic RV,
The species is characterized by a large spinous L3,

Adelphobolbina cf, europaea BECKER & BLEss 1971,
Specimen HO31-9583, lateral view of teenomorphic RV,

Hollinella vel Adelphobolbing sp. 105
Specimen HO31-SMFXe9581, laterad view of RV,

Padocopid ostracade sp, 106.
Specimen HO45-SMFXe0597, lateral view of single valve,

Polytylites sp. 107,
Specimen HO31-SMFXe9583, lateral view of internal mold of RV. The external
mold (lost during preparation) showed reticilate ornamentation.

Knoxiella sp. 108

Speeimen HO41-SMFXe9393, lateral view of RV,

of. Knaxiclla domanice RozHbESTVENSKAJA 1972, from the [Frasnian, Demankov
Horizon, Bashkiria, U.S.8.H.

cf. Kneaiella 7 clathrate KumsMenrow 1939, from the Vistan ol Binsfeldhammer
near Stolberg, Federal Republic of Germany.

Hollinella {Kestingella) sp. 109,

Specimen HO30-SAMEFXeU380, lateral view of tecnomorphic RV,

cl. H. (K.} lioniea BECKER & BLEsS 1971, {from the Mididle Frasnian of Belgium
and France.

Glezeria belgica (MATERN 1929).

11: specimen TRBaBa, RV of topoitvpie speeimen from MATERN's collections from
Les Ahannets, Beiginm, I'r2e;

12:  specimen THOAO-SMTXe9591, lateral view of RV

13: Holotype 1RBala, Les Abannets, Belgium, Ir2e. The genus Glezeria has been
erected by SHISHKINSKAIA (1968) for some “drepanelldl” ostracodes from the
Frasnian of the Wolgograd area, H.S.S.R.
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PLATE 3

(seale = 1 mm; phetographs H. Fuxk, Frankfurt a, Main)

Ochescapha ? sp. 110,
Specimen TOHO-SMEXce9590, fateral and dorsal views of ternomorphic LV, Note the
posteradoraal spine in LV!

Ochescapha ? beckeri GRoOS 1969.

2: specimen HO45-SMFXe9395, lateral and dorsal views of tecnomorphic RV

3: specimen HO45-SMFXe9591, lateral and dorsal views of heteramorphic LV,
This species is distinguished from Ocheseapha ? sp. 110 by the presence of a posiero
dorsal spine in the RV, not in the LV.

Kummerowia n, sp. 13,

Specimen SE41-SMFXe9502, lateral, dorsal and veniral views of complete carapace.
? el. Paegnium sp. A LETHIERS 1972 from the Falh?, FaZag and Fale, Dinant Basin,
France.

Quasillitid sp. 112,
Specimen HOJ5-SMEFXed396, lateral and dorsal views of complete carapace.

Richterina {Richterina) strietule REINH. RICHTER 1848 (species 111

Specimen SE41-SMFXe9a0d, latera]l and vemtral views of complete carapace,

of. Entomozoe (Nedhentomis) profifica (STEwWART & HENDmIX 1945) sensu LETHIERS
1970, ph. XTI, fig. 21 (nen fig. 19, 20} from the top of the Middle Frasnian, Avesnois,
France,

ef. Richterina n. sp. A LETHIERS 1972, pl. XXV, fig. 33, from the “Schisies de
Matagne” (Fr3) of Senzeilles, France.

Cryptophylius of. sp. 17 BECKER & BLEss 1971
Specimen HO40-SMFXe9392, lateral view of single valve,
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PLATE 4

{seale = 1 mm; photographs H. Funk, Frankfurt a, Main)

Knoxiella sp. 114,
Specimen MPE3-SMFXe9605, lateral view of RV,

Punetomosea sp. 115,
2: specimen MP16-SMIFXe9607, lateral and dorsal views of complete carapace;
4;  specimen MPIH-SMFXe9606, lateral view of complete carapace.

Bairdioeypris afl, radolphi (Kuamerow 1939) (= B. sp. 31 Brcker & BLEss
1974},

3 specimen MPIO9-SMFXe0609, lateral and dorsal views of juvenile carapace;
3 specimen MPIO-SMEIXeV608, lateral and dorsal views of juvenile carapace;
6 specimen MP20-SM1I"Xe9619, lateral and dorsal views of complete carapace.

Bairdia (Bairdia} sp. 136,
7: specimen SE41-SMFXe0603, lateral and dorsal views of complete carapace;
g: specimen MP2I-SMFXe962t, lateral and dorsal views of complete carapace,

Cryptophyllus cf. materni {BassLErR & KELLETT 1934).
Specimen MP20-SMFXe9620, lateral view of complete carapace,
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Fig.

Fig.

Fig.
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PLATE 5

(svale = 1 mmy photographs TL FUNK, Frankfort a, Main)

Aeratia of, evianensis Fcoroy in PorLenova 1933 (= A, sp. 21 BECKER & BLEss
1974).

1: specimen MP19-SMEXe9n17, lateral view of adult carapace;

3: specimen MP19-SMFXe0016, lateral and dorsal views of complete carapace.

Mierocheilinella sp. 117.
Specimen MP19-SMTFXeY610, lateral and dorsal views of carapace.

Bairdie (Buirdia) sp. 6.
Specimen MP19-S3MFXeU611, lateral and dorsal views of complete carapace.

cf. Bairdia (Beairdie 7} afl, kelleri Fconov in PoLexova 1933 €ef. B, sp. 24 BECKER
& BLess 1971).
Specimen MP19-SMEFXe9618, Iateral view of RV,

Bairdia (Rectebairdia) of. paffrathensis KUMMEROW 1933,
Specimen MPIG-SMTFXel612, lateral and dorsal views of complete carapace,

Acratia aff. supine POLENOVA 1953 (= 4, sp, 22 BEcKER & BLEss 1974}
Specimen MPI9-SMEFXe9515, lateral and dorsal views of commplete carapace,

Bairdiacypris {rregularis (POLENOvA 1953).

Specimen MPIO-SMEXe961d, lateral and dorsal views of complete carapace. POLE-
NOVA's specimens come from the Voromezh, Fylanov and Livay sirata of the Voronezh,
Orel and Saratov regions, USSR,

Bairdiacypris ol. quarziena (FGorov in PoLENOVA 1U53).

Specimen MPI9-SMIXeY613, lateral and dorsal views of complete carapace, PoLe-
NOVA's specimens come from the Voronezh, Fvlanovy and Livny strata of the Voronezh
and Saratov regions, U.S.S.R,
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Fig.
Fig. 7.
Fig. 12, 13.

6, 8—I10.

PLATE o6

(seale = 1 mm; photographs L. R, FUuNckEN, Heerlen)

Beyrichiopsis glyptopleuraides GREEN 1963 {= Glyptolichwinella all. chore-
nensts sensu GUREVICH sensu BECKER & BrLess 1974, species 45).

1:

e QA

[ 3%

1

1%

specimen Feda—7, lateral view of complete carapace with rvelatively
coarse reticufation;

specimen RG13-27, dorsal amd lateral views of complete carapace with
coarse reticulation;

speeimen [Ld2a—18, single valve with coarse reticulation;

specimen FL42a-19, single valve with coarse reticulation;

specimen FLA2a-28, dorsal and latera] views of complete carapace with
fine reticulalion-punctation;

specimen FL42a-32, lateral and ventral views of complete carapace with
relatively fine reticulation-punctation;

specimen EV30a-dt), dorsal and lateral views of complete carapace with
purt of flange preserved, relatively coarse reticulalions within annular
ridge and fine reticulation between annular ridge and margins of vabves;
specimen EV30a—38, single valve with remmams of flange, double reti-
cilation within annular ridge and fine reticulation between ridge and
margins;

specimen EV30a-39, dorsal and lateral views of complete carapace with
fine reticulation-punctation;

specimen EV30a—15, single valve with fine reticulation-punctation.

Reyrichiopsis sp. 46 (BECKER & Bress 1974),
Specimen CPd30-10, single valve.

Beyrichiopsis sp. 47 (BECKER & BrESS 1974},

12:
13:

specitnen EV30a—H, dorsal and lateral views of complete carapace;
specimen EV30a-37, single valve.
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PLATE 7

(scale = 1 mm; photographs L. R, FUNCKEN. Heerlen)

Suleella sp, 41 BECKER & BLESs 1974,
Specimen EV30a-25, dorsal and lateral views of complete heteromarphic carapace.

Knoxiella sp. 49 Breker & Bress 1974,
Specimen EV33-d, dorsal and lateral views ol complete carapace.

Bouchekius of, rotuntdus ROZHDESTVEXNSKAJA 1972 (species 129).

Specimen FE42a-10, lateral and ventral views of complete carapace. ROZHDESTVENSKAJA
{1972) described an ostracode species with similar shape and size as our speeies from
the Dankov and Zavolsk strata of Bashkiria, Tataria, Orensburg aml Voronezh regions,
U.S5.R. The same species has also been recognized in samples CH11 and MO38.

Cavelling aff. coele (RoME 1974) (= Covelling sp., 35 BECKER & BLEss 1U7d).
Specimen EV30-51, dorsal and lateral views of complete female curapace.

Psewdobythocypris planovemsralis Roag 1971
Specimen FE4h-58, dorsal and lateral {right valve} views of complete carapace.

Parademellid 7 ostracode sp. Y1 Brexker & Bress 1974,
Specimen FE6-37, dorsal and lateral views of complete carapaee. Note deeply incised
dorsum!

Cavelling coele (RoME 1974) (= Ceavelling sp. 36 BECKER & Birrss 1974),
Specimen FE4h-23, dorsal and lateral views of male carapace.

Moneceratine sp. 118,
Speeimen EV33-9, dorsal, lateral and ventral views of complete carapuce. Because of its
small size, this may be a juvenile specimen, Species characterized by reticulate surface
ornamentation and low, blunt ventral spines, which arc degenerated into little more than
slightly inflated areas,

Shemonaella ? sp, of. 66 BECKER & BLEss 1974,
Specimen €d55/15-3, dorzal and lateral views of complete carapace.
el, Chamishaella Laisini RoME 1974
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ig. 2, 3.

PLATE 8

(seale = } mm; photographs L. R, FUNcKEN, Heerlen)

Bairdia {(Bairdia) sp. 119,

Specimen SP1a-37, dorsal and lateral views of complete earapace,

of. Bairdia sp, Busmanxa 1970, p. 46, pl. 13, fig. 3, from the Tournaisian of the
Lena River area, USSR

Bairdiid estracode sp. 121,

2: specimen SPib—27, dorsal and luteral views of complete carapace;

3: specimen SP1h-28, dorsal and lateral views of complete carapace.

of. Acratia gruendeli RozHDESTVENSKAJA 1972 from the Famennian of Bashkiria and
Tartarian regions, US.S.R, Our species is considerably more inflated, however, than
A. gruendeli. But we feel that there may be close affinity.
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Fig.

Fig.
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PLATE 9

(scale = 1 mm; photegraphs L. R, Funcgen, Heerlen)

Bairdie {Rectobairdia) sp. 120,
I: specimen 5P1a-29, dorsal and lateral views of complete carapace;
2: specimen SP1a-32, dorsal and lateral views of complete carapace,

Bairdia (Bairdia) sp. 122
3: specimen SPla—il, dorsal and Inleral views of complete carapace;
4: specimen SPa—42, dorsal and Tateral views ol complete carapace.

Bairdiocypris aff. rudelphi (KUunmMEROW 1939).
Specimen SPla-13, dorsal and lateral views of complete carapace.

Bairdia (Bairdiu) sp. 123,
Speeimen SPla-26A, dorsal and lateral views of complete carapace.
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PLATE 10

(seale = ) mm; photographs M. BEYER, lHeerlen)

Hollinella (Keslingella) sp. 53 BEEKER & BLress 1974,
Specimen SPla-2, lateral view of LV,

Shishaella aff. porrecta {ZANINA 1956} sensu BECKER & BLESS 1974 {species 62),
Specimen SPla-37, dorsal and lateral views of juvenile carapace.

Uchtovia sp. 86 (BECKER & Bress 1974).

Specimen SP1h-14, dorsal and lateral views.

all, Uchtovia abundans (POKORNY 19531}, very common in the Middle Devonian of
the Rhenish Slate Mountaing and Moravia; formerly ascribed by various authors to
Cavellina,

Palaeveopid 7 ostracode sp, 124,
Specimen SPla-55, dorsal, latera]l and ventral views of inner mold, showing impression
of presumable inner lamella,

Acutiangnlata of, acutiongulate (Pozxer in TscHicova 1960) sensu BosHMina 1968
(= part of species 23 BEcKER & BLEss 1974).

5: specimen SPEb—19, dorsal and lateral views of complete carapace;

6: specimen SP1h-38, dorsal and lateral views of complete carapace.

Specimen RG31-32, figured by BecKeR & BLESs (1971} as Acratie all, rostrata
ZANINA 1936 is now inserted i this group of more elongated and less inflated

ostracodes,

Padocopid ostracades indel.
Specimen SP1a-59, single valve.

Knoxielle sp. 125.
Specimen SPla-3, single valve. Differs from other knoxiellid species in ornamentation
puklern.

Palaeocopid ? ostracode indet.
Specimen SPla~Y, internal mold of single valve.

Palueocopid 7 ostracode indet,
Specimen SPla-32, single valve.
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PLATE 11

{seale A = 1 mmj seale B = 1 mun for details; photographs L. . FUNCKEN, Heerlen)

Fig. 1—3.

*

“Bernix” venunlpse KUMMEROW 1939 (species 42), Three heteromorphic specimens.

Tniby of Chanxhe (Qurthe Valley),

b: specimen CI111B, lateral view of complete carapace with slightly dislocated
valves, 1 b showing inner lametla of LY;

2: specimen CHI11IG, LV with shell partly removed in order to show muscie scar
and venese lines, which do not exist on inflated anteroventral part;

31 spechmen CHIIIC, dorerl, lateral and ventral views of complete carapace,
34 detail of ernamentation around sulcus.
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Fig. 1—7.

Iig. 8.

Fig. 9.

PLATE 12

{scale A = 1 mm for fig. 1a and 2a; seele B = 1 mm for fig. 3—7;
scale € = } mm for fig. 8 and 9; photographs L. R. Funcken, Heerlen)

“Bernix” venudosa KUMMEROW 1939 {species 42},

t: thin section through anterior of heteromorphic LV. specimen CHIIlhb;
1 h: detail of contact with inner lamella;

2: thin sectivn through anterior of tecnomorphic LV, specimen CHI1le;

2 b: detail of greoved hinge;

specimen Cli111D, juvenile LV;

specimen CHE10-16, juvenile LV;

speeimen CHY10-17, juvenile LV;

6: spectmen CHIFE adult LV of tecromorph;

specimen AN47a, adult RV of teenamorph,

! e L

-1

Aparchites sp. 126.

Specimen CHII0A-35, single valve with remnants of flange. This species differs [rom
Aparchites sp. 41 Brckers & BLESS 1974 in ornamentation and less prominent
mscle sear,

Kummerowia aff. praetexta (KUMMEROW 1939} (= Platyehiling all, praetexta
KumMmERrow sensu BECKER & BrEss 1974) (species H6).

Specimen CH1110Q-9, single valve. The genus name Platychiling Kumsenow 1939
was already preoccupied by Platychiling Koken 1892, It is curious to notice that,
zecording to LEVINSON & MoORE {in Moogrg, ed., 1961, p. Ql45}, also THORSLAND
created an ostracade genus Platychifing in 1940, which had to be substituted for the
same reasons, The name Kwmmerswie has been proposed in 1930 by SiMoliLova &
SMIRNOVA.
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PiLATE 13

{scale = 1 mm; photographs L. R, Funckex, Heerlen)

Bairdie (Orthobairdic ?) cof. grenireticulete HARLTON 1929 sensu BusHanxa 1970
{= Bairdie sp. 27 BECKER & BLEss 197},

Specimen CH1310Q-14, dorsal and lateral views of complete specimen. Note smooth
spot an place of muscle scar!

Bairdia (Rectobairdia) n, sp. 127,

Specimen CH111P-14, dorsal and lateral views,

Species characterized by eneds above midheight. Twe specimens have been recognized
in the same sample.

Acratia aff. rostrele ZaxiNa 1956 (= Acratic sp. 23 BECKER & BLess 1974),
3: specimen CHETFQ-30, dorsal and lateral views of female 77 carapace;
4: specimen CHITHO--32, dorsal and lateral views of male 7? carapace.

Bairdie (Cryptobairdiay sp. 128,

aff, B, (€) singidaris KrOMmatgLBeIx 1954 from Refrath Beds (Fr2a) of Paffrath
Syncline, Federal Republic of Germany.

Specimen FL42b—0, dorsal and lateral views of complete specimen,

Bairdia (Bairdia) afl. confragose SAMOILOYA & SyRNova 1950,

6:  specimen CHIT1Q-28, single valve;

T: specimen CHIFQ-27, single valve.

Speeles characterized by ormamentation consisting of pusiulae and punclae, SAMOILOVA
& SMIRNOVA dlescribed the species from: the Upa and Cherepetz of the Podmoscow
Basin, [J.S.S.R. BusuMmixa {({970) described the same species from the Upper Taur-
naisian of the Lena River area, UJ.5.5.R.

Our speeies is smaller amd shows relatively larger pusiulae than the Russian forms,







PLATE 14

{scale = 1 mm; photographs k. R. FUNCKEN, Heerlen)

Fig. 1--5. Kelletting acutifobate (RoMe 1971).
I: specimen ¥FEda—21, dorsal, lateral and ventral views of female carapace;
2 specimen FFEda-22, dorsal, lateral and ventral views of female carapace;
3: specimen FEda-15, dorsal and lateral views of male carapace;
4:  specimen FEda-16, lateral view of juvenile carapace;
5: specimen FEda-17, lateral and ventral views of male carapace,

Fig, 6, Moorites sp. 97 BECKER & Bress 1974,
Specimen FE9-49, dorsal and lateral views of complele carapace.

Fig., 7—9.  Knoxiella of. rugulose (KUuMMEROW 1939),
7: specimen {490/34-41, dorsal, lateral and ventral views of female carapace;
8: specimen (C453/34-52, dorsal and lateral views of juvenile carapace;
4:  specimen Cd35/31-44, RV of male specimen.

Fig. 10, Knoxiella sp. ef. 51 BECKER & Bress 1974,
Specimen FE1a-29, dorsal and lateral views of complete female ecarapace.

Fig, 11, Knoxiella of. subguadruta (KUMMEROW 1939),
Specimen FE4a—31, dorsal and lateral views of eomplete female carapace.

Fig. 12, Micracheilinella inversa Romp 1971,
Speeimen FEda-533, dorsal and lateral views of complete carapace,

Fig. 13, 1. Knoxielly cof. complanata (KUMMEROW 1939),
13:  speeimen C455/34-12, darzal and lateral views of complete carapace;
I specimen C455/34-49), single valve.

06
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PLATE 15

Fig. 1, 2. Calemospora microrugosa (IBramiy) S, W, & B. 1944
T: 2196/312, Beverire, Fa2c.
20 2399/451-35. La Gombe, FaZe.

Fig, 3. Leiviritetes pyramidalis {LUBER) ALLEN 1955
2369/277. La Gombe, Fu2bh.

Fig. d4—45.  Lefotriletes velmtus (Caro-MoNIEZ) comb. nov.
4 35497202, Chera, Fa2c.
51 2372/318. La Combe, Fa2h.
6:  1147/522, Beoischot borehole, Fua2a ?

Fig., 7 Lefatriletes inermis (WALTZ) IscHENKO 1932,
3409/163, Chabofosse, FaZ2a.
Fig, 8. Punectatisporites glaber (NAuMovA)} PLAYFORD 1962

2441 /489, Beverire, Fale.

Fig. 9, 10. Retusotriletes planus DOLBY & NEVES,
Beverire, Fa2e (same specimen),

Fig. 11, 12, Retusotriletes sp. A.
1. 2454/492, Beverire, I'al2e.
F2: 2434/176. Beverire, Fa2e,

Fig. 13—16.  Apiculiretusispora plicete (ALLEN) STREEL 1937,
13: 2450/706. Beverire, Fa2e,
14—16: Beverire, Fu2e (same specimen),

"
=

g, 17—=20.  Apiculiretusispora sp. of. Ae. inferus Naumova 1953
17: 3891/37a. Villers sur Lesse, Fala.

18: Detail of 17.

19:  3895/493. Villers sur Lesse, Ifala.

20:  Detail of 19,

n
r
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Fig, 2, 3,

Fig. 4.

Fig. 5.

Fig, €—15.

Fig. 16—19.

PLATE 16
Pulvinispore depressa BALME et TAasskr, 1962,
3498/667. Rivage-gare, FaZ2d.

Pulvinispory sp. A.
2: 234s/302, La Gombe, Falh.
3. 3406/100. Chabofvsse, Falb,

Aneurospora (al, Retusotriletes) incolata {(SULLIVAN) comh. nov.
2381/745. La Gombe, IFa2a.

Aneurospore semizonalis (Mc GREGOR) LELE et STREEL 1969,
2399/729, La Gombe, TaZe,

Aneurospore (al. Retusotriletes) greggsii (Mc GrEgOR) comb. nov,

6:  1727/490. Aywaille, Fr.
7 2431/667, Beverire, Fa2e,
8: Detail of 7.

4:  Detail of 7.

10:  1729/407. Aywaille, Fr.

11: Detail of 10

12—14: Beverire, Fa2e (came spechnen),
153: Beverire, FaZc.

Geminospora sralbardige {(VIGRAN) ALLEN 1U65.
16: 3B897/485. Villers sur Lesse, Fala.

17: Detail of 16.

18: 2460/534. Beverire, Ia2¢,

19:  Detail of 18,
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H0—12,

13, 14,

15—17.

ig. 18,

g 19,

L2, 2L

22,

PLATE 17

[ibolisporites echinacens {F1sEnsck) RICHARDSON,
T: 1729/592. Aywaille, Fr.
2: Betail of 1,

ibolisporites sp. of. Lophotrileles atraius NAUMOVA 1033
3: 1138/166. Booischot borehole, Fr,

4: Detatl of 3.

31 3676/312, Booischot borehole, Fr.

6: Detail of 5.

cf. Anapiculatisporites hystricosus PLAYFORD 1964,
27367308, Senzeilles, Fala.

Acunthotriletes haequebardit PLAYFORD 1964,
g 2434/528. Beverire, Fa2c.
9; Detail of 8.

Anapiculatisporites sp. A.
2390/193. La Gumbe, Fa2h.
10: Proximal surface,

11: Distal surface.

12:  Detail of sculpiure,

Verrucosisporites grandis Mc GrEGor 1960,
13:  2450/672. Beverire, [FaZe,
14: Detatl of 13.

Lophozonotriletes lebedianensis Nauaova 1963,
15:  244/6906. Beverire, Fa2e.

16:  2431/247. Beverire, FaZe,

17: Detail of 10.

Lophozonotriletes of. eurvatus NAUMova 1953
2428/316. Beverire, FaZc,

Raistrickia variabilis JoLBY & NEVES §970.
Wepion horehole: 1741/2/A-Tala.
Raistrickia ampuilaced HACQUEBAKD 1957,

20:  1766/162. Chanxhe, Tnla.
21: DBetail of 20,

Knoxisporites ¢f, pristinus SULLIVAN 1968,
2444/775. Beverire, FaZe.
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PLATE 18

Fig. 1. Cristatisporites echinatus PLAYFORD 1963,
16197312, Roysenx, Tnla.

FFig, 2. 3. Cymbosporites of. cyathus ALLEN 1965,
2:  1177/663. Booischot herehole, Fr.
3:  1177/335. Booischot borehole, Fr.

g, 4—7.  Sewmarisporites triangulatus ALLEN 1965,
4:  3676/195. Booischot borehole, Fr.
5: 1136/:418. Beoischot horchole, Fr.
6:  1136/709. Detail on another specimen in lateral view.
7 1136/637. Bootschot borehole, Fr.

Fig. 8. Samarisporites sp. of. Hymenuzonotriletes acanihyrugosus CHIBRIKOVA 1934,
1147/382. Booischot borehole, Fa2a 7

Fig. U—12. Samarisperites sp. ef. Acanthotriletes hirtus Navsova 1953,
9: 3356/21L Chera, Fa2a ?
10 3469/498. Villers sur Tesse, Falb,
11 Deiail of I
12: Detail on another specimen.

Fig. 13—17.  Gramdispore (al. Hymenozenotriletes) microseta {(KEDG) comb. nov.
13, 14: Beverire, I'aZc {same specinmen).
15—17: Beverite, Fa2¢ (same specimen).
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Fig. 1—3. Grandispora (al, Archaeozonotriletes) gracifis (KEbo) comb. nov,
La Gombe, Fa2¢ fsame specimen).

IFig. 4—6. Grandispora sp. A.
4: 3549/558. Chera, Fa2¢ ?
31 3422/555. Modave, TFa2b,
6: Detail of 5,

Fiz. 7. 8.  Grandispora vonspicag {PLAYF.) PLAYFORD 1971,
7: Weplon borehole 1741/2/B, Tnla,
8:  2460/049. Beverire, Iale.

Fig., 9—11. Grandispora {al. Archaeozonatriletes} Jamenensis (Naumova) comb. nov.
9:  2440/525, Beverire, Fa2e.
10, 11: Beverire, Fa2¢ (same specimen}).

Iig. 12, 13. Grandispora of. termisping (HacQ.) PLAYFORD 197} var. punrclata var. nov.
12:  2369/529, La Gombe, FaZb.
13: Detail of 12,
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Fig, 1
Fig, 2—4
Iig. 3—7

Fig. & -14.

Fig. 15, 16.

PLATE 20

Spelneotriletes {al. Hymenozonotriletes) cassis {(KEpo) comb, nov,
Wepion horehole 1741/1.

Spelaeotriletes {al. Hymenozonotriletes) lepidophytns (KEpo) conh. nov,
2: 2623/563. Royseux, Fa2d.

3: Detail of 2.

4: Wepion borehole 1741/3/C.

Spelaentriletes sp, A,

51 2440/375. Beverire, FaZe.

6: Detail of spechnen fig. 2, plate 25 in PaproTH & STREEL 1971,
7: Tournai Berehole 316/2/8.

Auroraspore {al, Hymenozonotriletes) poljessica {KEp0) vomb, nov.
8: 2463/557. Beverire, Fa2c,

G: Detail of 8.

10: 3549/087. Chera, FaZe 7

11: Detail of 10

12: Woepion horehale, 1741/2/D.

13: 3542799, Chera, Fa2e ?

F: Petail of 13

? Rhabdosporites of. parvulus RicH. 1965,
15: 2736/327. Senzeilles, Fala.
16: Detail of 15,
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Fig. 1.
Fig. 2—3
Fig., 6, 7
Fig. 811
Fig. 12—14.

PLATE 21

Auroraspora solisorte Horr., ST. & MALL. 1935,
3059/03. Booischot borehole, FFa2a ?

Rugospoere {(al, Hymenozonotriletes) versabilis {XEDo 1957) comb. nov.
2: 2444/523. Beverire, Fa2e,

3, 4:  Beverire 55/1/4, FaZe (same specimen).

31 Beverire 35/4, Fa2c.

Auroraspora sp. of, Perotrifites perinatus HUGHES & PLAYFORD 1951,
fi: 3059/05. Booischet borehole, Fa2a ?
71 Detail of 6.

Rugospora (al, Trachytrifetes) flexuose (JUSCH.) comb. nov,
8, 4: Beverire 35/4/6, Fa2e {same spechnen).
10, 11: Beverire 55/4/5, FaZe (sate specimen},

Auroraspora sp. of, Diephanespora perplexe BALME & HAsseLr 1962,
12, 13: Evieux, FaZe (same specimen).
Ld: 2460/235. Beverire, I'aZe.
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Fig. } 2,
Fig, 3-—5.
Fig. 610,
Fig. 11—16.

PLATE 22

(Hystricospores)

Hystricosporites mudtifurcats (WINSLOW) MORTIMER & CHALONER 1967,
1: 1147/444. Boeischol borehole, Fa2a ¥
2: Detail of 1.

Hystricasporites sp. A.

3¢ 1135/140, Booischat horehole. Gi-Fr. ?
4: 1135/139. Beoischot horehole, Gi-Fr, ?
5: Detail of 4.

Ancyrospore sp. A,

fi:  1133/244. Booischot borehele, Gi-Fr. ?
7o 1133/665. Buoischot horehole, Gi-Fr. ?
8: Detail of 7.

9:  1208/412, Tournai horehole, Ty,

18: Detail of 9.

Ancyrospore langli {TAUGOURDEAU-LANTZ) ALLEN (963,
11:  2216/635. Comblzin-la-Tour, Fa2e.

12:  Detail of 11.

13:  2460/456, Beverire, TaZc,

1E:  3057/03. Booischot borchole, Fa2a ?

3: Betail of 14,

16: 1145/776. Booischot borehole, Falb-Fa2a ¥
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Fig, 1, 2.
Fig. 3—7.
Fig, 8.

Fig. 9, 10,
Fig, 1—17.

PLATE 23

Trileites sp. AL
I: Wepion borehole, 1741/2, Tnla.
2: Detail of 1.

Lagenicula sp. A,

3:  3349/490. Chera, Fa2e 7
4:  2475/241. Beverire, FFa2e.
5: Detail of 4,

fir  2444/552. Beverire. FaZe.
Detail of 6.

-1

Lagenoisparites () costudatus TAUGOURDEAU-LANTZ 1960,
1136/626. Booischot borehole, Fr,

Tracheids with grouped pils presumed from Archavopteris {Callivylon).
g: 2428/410, Beverire, FaZc.
10: 2466/517. Beverire, a2,

Plant microfossils from an Osbracede limestone at Spontin (Boceg vallev),
sample SN1, Tnla,
11—13:  Spelacotriletes lepidophytus.
Fd:  Hystricospore,
15—16:  Raistrickia variabilis,
17:  Acritarcha,
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Iig.

Fig.

Fig,

Fig.

Fig.

Fig.

Fig.

1.
2.
A—>5.
67
8.
9, 10,
11, 12,
13, 14
15,
16.

PLATE 24

{ Acritarcha)

Veryhachium trispinosum DEUNFF 1954, sensu leio,
35356/450, Chera, IaZa.

Miehrystridium ol. stellotum DEFVLANDRE ememd. SARJEANT 1067,
1143/670. Booisehot borehole, FFala.

Gorgonisphaeridinm sp.

3: 1144/668.-Booischot borehole, Fal,
4r 2390/353. La Gombe, FaZb,

531 Demail of 4.

Gorgonisphaeridium winslewit St., Jans., & Poc¢, 1965,
6: Wepion horehole; 1741/1/C~Tnla,
7 1895/242. Durnal, Tnl.

Cymatiosphaera sp.
1144/311. Booischot berehole, Fal

Tornacia sarjeanti St. & WL, 1963,
9: 23727122, La Gombe, Fa2b.
16:  2300/266. La Gombe, Fa2b,

Incertae sedis.
Fl: 2781/269. Evieux, Fa2b,
t2:  2781/523. Fvieux, Fa2h.

Lophosphaeridivm sp.
13:  1147/522. Bosischot horehole, Fala ?
14: Detail of 13.

Protoleiosphaeridium sp.
1427/368. Chanxhe, FaZe.

Letosphaeridia sp,
2400/445, Beverire, Fu2e.
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Fig. 16,

Fig, 7--14,

PLATE 25

Dispersed organic matter {Palynofacies) in microscopical slides.

[iH

Thin

13:
14:

Small dark organic pieces and microfossils withoul “organic dust™
Booischot horehole, Fr.

Small dark and wanslucent pieces and microfossils, rich in “organic dust™.
La Gombe, Fa2b.

Small dark and translucent pieces and micrefossils, poor in “organic dust™.
Beverire, Fa2e.

Large dark erganic pieces and miecrefossils without “organic dust”™,
BRooischaot horehole, Fr,

Large dark organic picces and mierofossils with “organic dust”,

Beverire, Fa2Ze.

Small erganic and mineral pieces, with a few microfossils,

Rivage-gare, Fa2b,

slides crossing stratification.

Micropsammoshale with dark lines of organic pieces in rock corresponding te
palynofacies fig, 4. Booischot borehole, Fr.

Peloshale corresponding 10 palynefacies {ig. 1. Beoischot borehele, Fr.
Peloshale. Baoischot horehole, Fa2a ?

Pelitoshale. Booischet herchole, Ta2a ?

idem fig. 7.

Micropsammoshale, Booischot Lorehole, Fr.

Heterogranular layers. Beverire, Fa2e.

Micropsammoshale. Booischot borehole, Fa2a ?
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Fig.

Fig.

Fig.

iy

.

Fig,

L

2
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PLATE 26

Well sorted prammarkose composed of quariz and feldspar grains in complete contact
(quartzitie texturey. The rock is slightly dolomitie {dolomite content + 79.): the
dolomite occurs as intergrannlar {veid-filling} cement with typical poecilitic-shaped
erystals of rather the same size as the detrital grains. The dolomite is nterpreted as
being the result of penecomemporaneons and diagenetic void crystallization due to
the influx of magnesium-rich water in the back barrier complex.

Montfort Formation, La Gombe Member; baek barrier to barrier facies with well
sorled samnd {without cly) depesition with reverse graded bedding due to hvdro-
dynamic sorling process and subsequent dolomitic hyaline void-filling,

Symbel: . La Gombe Quarry. Crossed nicols.

Laminated micaceous micrearkose with the characteristic double muscevite—biotite
flakes parallel te the hedding plane. Locally, these flakes have been more or less
intensively contorted by neighbouring detrital grains,

Comblain-la-Tour Formation, Poulsemr Member; intertidal to supratidal facies.
Symbot: (}(m). Poulseur section. Plain light.

Arkosic psammite with characteristic intergranular clay cement swrounding each
detrital quartz and feldspar grain. In contrast to the psammarkose of fig. 1. the grains
have nol been recrystallized becawse of surrounding clay cement.

Evieux Formation; alluvial-lagoenzl facies.

Symbal: Pm. Modave Quarry (Hoyoux valley}, Plain lighi.

Micaceous, heterogranular psammite. Mica flakes {(muscovite-biotite, the latker more
or less intensively oxydized) have been disturbed and reworked by hurrewing erganisms,
Black lenticles are framboidzl pyrite concentrations,

Comblain-la-Tour Formation, Poulsewr Member; intertidal facies.

Symbol: Pm. Lower part of La Gombe section, Plain light,

Contact of dolomitiferous psammarkose (upper left part of microphotograph) and
pelitoshale {(Jower right part), The contact is transitionsl and marked by more mica-
veous — hut still clayey — material, Black spots in the psammarkose correspond to
pyrite,

Comblain-la-Tour Formation, Rivage Member; interiidal environment,

Symbol: Q-Pé. Rivage Quarry. Plain Hght,
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Fig, 7.
Fig. 8
Iig. 9.
Fig, 10.
Fig, 1.

g, 12,

PLATE 27

Cryptograined dolomite {dolocryptite} without detrital gerartz or feldspar. This kind of
sediment corresponds 1o the direct preeipitation of dolomitic mud on the basin floor.
Montfort Formation, Barse Member; lagoonal evaporitic facies,

Symbol: Dy, Evieux Quarry. Crossed nicols

Partially recrystailized dolocryptite with some detrital grains, which may have been
incorporaied in the sediment by a low-energy back-barrier tidal current or blown in by
an eolian process in the lagoonal environment.

Mont{ort Formation, Barse Member; lagoonal facies,

Symbol: Dy{Pm). Chabofosse (Heyoux valley). Crossed nicols,

Arenuceous (arkosic) dolocryplite with rare mica flakes. Sand grains are poorly serted
and irregularly embedded in the delomitic sediment,

Evieux Formation, Fontin Member; AHuvie-lagoonal facies. This kind of dolomitic
deposition typically develops as interstratification of clays in a fining-up alluvial
seqilence,

Symbol: 1(Q). Evieux Quarry. Plain light.

Argillaccous and micaceous doloeryptite, The matrix consists of cryptograined dolomite
completely mixed with elay and very small mica flakes, The latter are preferentially
oviented parallel to the bedding plane. Diagenetic partial recrystallization  produces
microsparitic defomite of hyaline appearance in sharp contrast with the darker dusty
original dolomite.

AMontfort Formation, Barse Member; lagoonal to tidal lagoonal facies. This type of mica-
ceotts dolomite deposition oceurs when transported dolomite mud and clay-mica maicrial
{(introduced into the lagoonal complex by tidal or low-energy supratidal currents) are
mixed,

Symbol: Ds {s = stratieslated). Evienx Quarry, Crossed nicols.

Saecharoidal (sparitic) delemite (dolosparite}. One of the rare cases of a practically
completely reerystallized cryptitic dolomite, which huve been recognized during this
study, The dingenesis has procuced an intricate [abrie of poecilitic to sitbrhombohedral
pure hyaline domolite.

Montfort Formation, Barse Member; lagoonal 1o tidal lagoonal facies. Higher up in the
same bed another exception has been found in the form of campletely oxydized, well
rounded intraclasts of erinoid articles embedded in rveddish clay.

Symhol: Drec, Chabofosse Quarry (Hoyoux valley). Crossed nivols.

Dolomitiferows psammarkose. Detrital grains are relatively well sorted (without clay)
by current and wave activities. Intergranular percolation of magnesium vich lagoonal
water has produced “in situ” precipitation of delomite erystals in small (sub)rhombo-
hedral grains in the original intergranular voids. They outline some detrital grain edges.
Montfort Formation, La Gombe Member; back harrier complex.

Symbol: Q{D). La Gombe Quarry. Plain light.
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Fig. 13.

Fig. 14,

PLATE 28

Cryptite {FOLK's mierite) with scattered thin-shelled ostracodes and some stli-size
detrital grains. The scarcety of organic debris in the deposit indicates a restricied
hiofacies.

Montfort Fermation, Bon-Mariage dMember; occasionally preserved supratidal deposit
in a major intertidal to subtidal environmeni,

Symthol: Cy, Bon-Mariage Quarry, Plain light

Argillaceous eryptite with numerous bivalved thin-shelled or desarticulated osira.
vodes, Minor admivture of silt-size detritel grains,

Montfort Fermation, Bon-Mariage Member; supratidal end member of a rare,
completely preserved tidal flat sequence with — from base Lo top —--: subtidal and
channel -~ intertidal — supratidal facies.

Symbhet: Cy{pm)}, Bon-Mariage Quarry (Led 13}, Crossed uicols,

Arenaceous to argillaceous fossiliferous eryptite with nwmerous ostracode shells.
Evicux Formation; alluvial to tidal restricted marine facies, The deposit oceurs at
the top of a sequence generated by and in a tidal system (megaripples, ripple drift,
micrecross laminations).

Symbol; Cy{Pm)-Q}. Eviewx Quarry (“Carritre de la grotte™). Crossed nicols and
Alizarine Red 8 dyved.

Dismicrite 1o pelmicrite with numerons thin-shelled ostracodes. 1f fauna displays
monogeneric tremt of ostracedes, some micropellet concentralions oceur, which are
probably of coprolithie origin {(dwarfed gastropods).

Evieux Formation; supratidal facies. Diagenetic recrystallisation pradices some
dismicrite.

Symbok: Cy, Evieux Quarry (“Carriére de la grotee™). Crossed nicols.

Two fabrics of embedded dwarfed gastropods. Tn the first microphotograph {(fig. 17)
the fossil is embedded in a cryplite with accessory siltsize detrital grains. A dia-
genetic caleite veinlet crosscwts the sediment.

In fig. 18, the eryptite contains numerous well preserved thin-shelled ostravodes,
Evieux Formation; supralidal facies.

Symbol: Cy. Evieux Quarry (“Carridre de la grotte”). Plain light amd Alizarine
Red S dyed (fig. 17); crossed nicols (fig, 18).
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Fig. 19,

Fig. 21.

Fig. 22.

Fig. 23, 24.

PLATE 29

Arenaceous fossiliferous (essentially brachiopods) crypsite. Dizgenesis has caused
pattial recrystallisation of original and still preserved micritic sediment,
ComblainJa-Tour Formation, Poulseur Member; intertidal facies,

Symbol: C{Q). Poulseur road section. Cressed nicols.

Argillaceous, arenaceous and fossiliferous cryptile with rounded intraclast amd thick-
shelled ostracodes. Local clay eoncentration {micropsammite).

Montfort Formation, Ron-Maringe Member; intertidal to subtidal facies.

Symhol: Cy{Pm). Ben-Mariage Quarry. Crossed nicols,

Non-fossiliferous calearcous psammarkose with poecilitic intergranular (Alizarine
Red S dyed) caleite,

Comblain-la-Tour Formation; subtidal to infratidal facies. Section is part of a sandy
bed of a few cemimelers thickness interealated with other Hithologies as clay,
limestone, laminated fossiliferous psammarkose,

Symbol: Q{C), Comblain-la-Tour Quarry, Plain light.

Non-fossiliferous arenaccons lmestone (spurite). The caleitic matrix consists of well
crystallized, semewhat twinned peecilitie grains with embedded detrital particles.
Fvieux Fermalion; intertidal lacies merging into alluvio-marine facies.

Symbol: CA. Souverain—Pré road section. Crossed nicols,

Semaltite (organoclastite) with poerly serted and reworked intractasts  {erinoid
articles). These show a more or less prominent owter rim of caleite crystals with
the same optical orientation as these along parls of the intrackasts, and a central
pigmentation or concentration of mivrite. The sediment has been reerystallized by
diagenesis, The shape of the intraclasts (fig. 23) suggests that they have been
reworked before they became sedimented, In fig. 24, some *“nests” of detrital material
(caleitic psanmmarkese Q(C)) have been made by burrowing organisms. In both
photographs, some point-to-point solution can be observed.

Comblain-la-Tour Formation; subtidal to infratidal major enviromment.

Symhol: Som. Comblain-la-Tour Quarry. Crossed nicols (fig. 23 dyed with Alizarine
Red S to show the shape of the fossils),
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Fig.

Fig.

[ig.

=4

Fig.

I"ig.

25,

27.

28, 29,

3tk

PLATE 30

Poorly sorted intraclastic and ealeareons psammite. The more argillaceons ground-
mass shows seme “flux” pattern or fabrie. The sediment has been mechanically
reworked or disturbed. The intraclasts arve ircegularly eroded. Some “graded bedding”
occurs within the laminae, The clavey matrix is mixed by varying percentages of
micrite,

Montfert Formation, Beverire Member; fore-barrier intertidal chammel facies. This
bed (bed 142) contains reworked conodonts from the Felifera zone. The true age
of this bed is VUs, which is much vounger, according 1o the spores ohtained from
the pelitie shales inmediately in top of the bed. Apart from the fact, that this is
an example of reworked fossils in younger heds, this shows that some epeirogenic
movememns have taken place at the horders of the basin during the Upper Famen
nian (THOREZ 1969),

Svmbel: Pmf{C). Comblain-le-Tour Quarry. Plain Light.

s Cdesarticulated brachio-

Fossiliferous caleitie psammarkose with numerous intraels
pod shells, crinoid articles). Material is poorly sorted. Imtraclasts are concentrated
in laminae parallel to the bedding plane as large lenticles in the arenaceons sediment.
The small, slightly darker lentieles are clothed mieritic caleite, that locally oceurs
as intergrantlar cement, They indicale a reworked lateral supratidal sediments,
which has bEeen reincorporated in a different, more arenaceous material of a infra-
tidal to subtidal facies,

Comblain-la-Tour Formation: infratidal o subtidal facies,

Symbel: CA. Comblain-la-Tour Quarry. Plain light.

Cryptite with abundamt organic material and numerous Umbellinae, some of them
showing well developed “burbs”, Where the surrounding sediment of the Umbellinae
has preserved its original eryptitie lithofacies, the interior of the Umbellinae con
tains a clear hyaline microsporite.

Supratidal, marine environment. This bed oceurs immediately above a megaripple
of tidal origin,

Symbol: Cy. Montfort IV Quarry. Plain light and Alizarine Red S dyed.

Pelmicrite (partiaily recrystallized into a dismicrite) to fossiliferous (thin-shelled
astracodes) cryptite,

Protecied {7} marine enviromment with tidal influence,

Symbol: Cy. Montfort IV Quarry. Plain Hght and Alizarine Red S dyed.

Recrystallized {sparite) limestone with well preserved thick-shelled ostracodes. In
the lower right part of 1he fignre some original micritic material can still be
observed.

Symbol: Lrec (reerystallized Hmestone}, Plain light,
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